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Dear Thinkers! 

Yes, I mean thinkers literally! Somehow, when thinking about research in the technical area, one might at once think 
of notional images like fundamentality of the knowledge system, the infinity and inexhaustibility of the objects 
of study, the ancientness of the constant thirst of human intellect for knowledge, the intricate combination of the 
personal and impersonal in the process of studying and describing the reality... And you know that these feelings are 
equally based on the empirical experience of each of us. They are irrational. Perhaps this is because of the fact that 
a thinking and feeling person is capable of perceiving (to some extent) abstract and detached elements of the world 
around us, while being its integral part. 

How immense and multi-factorial natural science is, being the basis of the entire system of knowledge! No doubt 
that any scientist devoting own life to the scientific work in this area is destined to be a thinker, a philosopher urged 
to make essential global conclusions basing on a very thin and delicate borderline between impersonal perception 
of reality and its analytical, evaluative explanations. And these conclusions are to be made using means of human 
intellect devoid of impartiality. The latter is especially important, complex and resonant in the context of modern 
collapse of world-view stereotypes and the absolute liberalization of approaches to scientific epistemology. We can 
mention, for example, the current concepts of natural science, which equally incorporate both purely naturalistic 
and theological principles of understanding the world. Strictly speaking, it is not surprising that the vast majority of 
brilliant minds of all times and nations has performed their enormous research and made scientific discoveries in the 
context of combination of natural science and philosophical reasoning. 

Despite the frequent delusion, I am absolutely sure that the "technocratic" scientists are not only lacking fundamental 
philosophical reflections in their scientific work, but moreover - have to resolve complicated systematic scientific 
problems. Isn’t it known that technical sciences occupy a conventionally intermediate position between the natural 
science and humanities? And this means the inevitability of borrowing and introducing ideological, substantive and 
methodological instruments of natural sciences and humanities into the technical scientific research. All this comes 
along with the highly complex field specificity of research and creation of technological innovations! Technical 
sciences incorporate vast amount of multi-factorial research problems, because the world of technology, being a 
product of human intelligence and labour is anyhow subject to the same laws of existence as natural objects. In this 
regard, technology is nature, although artificial. It organically supplements the environment, adapting to it and to the 
natural laws of existence in order to facilitate and increase the comfort of human existence. 


Thomas Morgan 

Head of the IASHE International Projects Department 

August 15, 2015 
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The paper presents a review of existing methods of determining the 
alkali resistance of glass fibers in cement concretes. The article offers a 
new research technique of the fiberglass-cement stone interaction, that 
enables to define not only the change in the diameter of the fiber and 
composition strength, but also to examine the structure, chemical and 
phase constitution of products of interaction between the fiberglass and 
the hardening cement 

Keywords: particulate reinforcement, cement, glass fibers, 
corrosion resistance, alkali resistance determination. 

Conference participants, National championship in scientifi c analytics, 
Open European and Asian research analytics championship 


GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 

YAK 691.328.43 

HCCJIEflOBAHHE nPOUECCA 
B3AHMQHEHCTBIUI CTEKJIOBOJIOKHA 
C IJEMEHTHBIM KAMHEM 

EaTajiHH E.C., A-p TexH. Hayx, npotj). 
riepMCKHH HaifHOHaUBHBIH HCCJieAOBATeJIBCKHH 
nOJIHTeXHHHeCKHH yHHBepCHTeT, Poccna 

B CTaTte npuBe^CH o630p cymecTBytomnx mctoaob onpe/jejie- 
HHfl meJIOHeCTOHKOCTH CTeKJMHHBIX BOJIOKOH B UCMeHTHBIX fieTOHaX. 

ITpe/uroKeHa HOBaa MeTOjtHKa uccjieztOBaHna npouecca BsanMOxten- 
CTBna BOJiOKHa c ueMeHTHBiM KaMHeM, no3BOJiafoutaa onpeztejiaTb He 
TOJIBKO H3MeHeHHe AnaMeTpa BOJiOKHa H npOHHOCTH K0Mn03HUHH, HO 
H HCCJie/tOBaTB CTpyKTypy, XHMHHeCKHH H (^a30BBIH COCTaB npO^yKTOB 
B3aHMOa;eHCTBHa BOJiOKHa C TBepjteiOmHM UeMeHTOM. 

KjuoueBbie cjioea: jtucnepcHoe apMHpoBaHne, ueMeHT, CTeiuiaHHoe 
BOJIOKHO, K0pp03H0HHaa CTOHKOCTB, Onpe^eJieHHe meJIOHeCTOHKOCTH. 

y HacTHHKH KOHtjjepeHUMH, HaunoHajibHoro nepBeHCTBa no HayuHon aHajinTince, 
OTKpbiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 
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n puMeHeHue CTeKjioBOJiOKHa rjw ahc- 
nepCHoro apMHpOBaHHa 6eTOHOB 
CUHTaeTCa OAKUM H3 3(J)(J)eKTHBHBIX Me- 
TO^OB nOBBIUieHHtf TpentUHOCTOHKOCTH 
6eTOHOB. [1]. O^HaKO b 6ojiBmuHCTBe cjiy- 
uaeB npenaTCTBueM j\im mupoxoro npn- 
MeHeHua Taxoro cnoco6a aBjiaerca HH3xaa 
CTOHKOCTB CTCKJIOBOJIOKHa K B03/JCHCTBHK) 

mejiouHOH cpeABi. Bo3HHKHOBeHHe me- 
jiohhoh cpe^Bi b TBepAeionteM 6eTOHa 
npOHCxo^HT Kax 3a cueT npHcyrcTBHa b 
hcxoahom ueMeHTe ntejiouHBix okchaob h 
CB 06OAHOH H3BCCTH, Tax H 3a CHeT TH^pO" 
jiH3a CHjiHxaTOB xajiBifHa npH tbcpachhh 
6eTOHHOH CMeCH. [2]. 

HccjieflOBaHHe npouecca B3aHMO- 
aencTBna CTeKjioBOJiOKHa c ucmchthbim 
K aMHeM paHee 6 bijio npoBe^eHO Acjia- 
hoboh M.C. h 3ax A.O. [3, 4] IIpH 3 tom 
aBTOpBI HCn0JIB30BaJIH pa3JIHHHBie 3KCne- 
pHMeHTaJIBHBie MO^eJIH CHCTeMBI «TBep- 
Aetomnn 6eTOH-CTexjioBOJioxHO». Tax, b 
pa6oTe [3] onucaHO Hccjie^OBaHHe Taxon 
MO^ejiH, npeACTaBjiaBmefi co6oh xnnane- 
Hne MCTexjioBOJioxHa b pacTBope mejio- 
hh. B 3tom cjiynae o CTeneHH xopp03HH 
CTCKJIOBOJIOKHa CyAHJIH no H3MeHeHHK) 
ero AHaMeTpa. B [4] bojioxho bboahjih b 
pacTBOpHBie o6pa3ifBi-6ajionxH npH hx 
^ opMOBaHHH h onpeAejiajin H3MeHeHHe 
nponHOCTH o6pa3noB npH pacTaaceHnn b 
3aBHCHMOCTH OT BpeMeHH B, CpaBHeHHH C 
TaxHMH ace o6pa3uaMH 6e3 BOJiOKHa. Ebijio 
BB icxa3aHO npeAnojioacemie, hto npo^yx- 

TBI B3aHMO ( ZteHCTBHa BOJiOKHa C HjeJIOHHOH 
cpe^OH Ha rpaHHue pa3Aejia cpeji Boxpyr 
BOJiOKHa o6pa3yiOT oGojionxy IIpH 3 tom 
ajtre3na 3 toh o6ojiohkh k BOJiOKHy Hnace, 


neM k ueMeHTHOMy xaMHio, nooTOMy npH 
pacTaaceHHH o6pa3na bojioxho jierxo ot- 
AejiaeTca ot o6ojiohkh h He pa6oTaeT xax 
apMHpytomnn 3JieMenT CTpyxTypBi. 

IlepenHCJieHHBie BBinie Mo^ejiH hc- 
cjieAOBaHHa mejionecTOHxocTH CTexjiaH- 
HBIX BOJIOKOH HMeiOT pa A He/fOCTaTKOB. 
Tax, npH KHnaneHHH bojiokoh HeB03- 
mo5kho onpe^ejiHTB, hto co6oh npeA- 
CTaBjiaiOT npojtyxTBi B3aHMOjtencTBHa 
MeacAy H3BecTBio, mejionaMH h CTe- 
kjiom. AHajiorHHHO bo BTOpOM cnoco6e 
npH HcnBiTaHHH 6ajionex, yBH^eTB h hc- 
cjieflOBaTB H3MeHeHHa, nponcxo^amne 
b cocTaBe h CTpyKType xomho3hh,hh, He 
npe^CTaBjiaeTca bo3mo5xhbim. 

HaMH 6 biji npeAJioaceH cnoco6 hc- 
cjie^OBaHHa B3aHMOAencTBHa ctckjio- 
BOJIOKHa C TBepAeiOmHM I^eMeHTOM, xo- 
TopBiii flaeT bo3mo}khoctb Ha6jnoAeHHa 
BBimejianHBaHHa BOJiOKHa HenocpeA- 
CTBeHHO B IfeMeHTHOH Cpe^e C HCnOJIB- 
30BaHHeM o6pa3ifOB-BKjiaABimeH. A 0- 
CTOHHCTBa ^aHHoro MeTo^a 3axjnonaiOT- 
ca B TOM, HTO: CTaHOBHTCa B03M0aCHBIM 
npocjie/fHTB 3a H3MeHeHHaMH caMoro 
BOJiOKHa h yBH^eTB npojtyxTBi ero B3a- 
HMO^eHCTBHa CO Cpe^OH c noMomBio 
3JieKTpOHHOrO MHKpOCKOna. 

J\jik 3xcnepHMeHTa ncnojiB30BajiH 
CTexjiaHHoe bojioxho xhmhhc cxhh (3Jie- 
MeHTHBiii) cocTaB, xoToporo onpe^e- 
jiaji c noMomBio peHTreHOOJiexTpOHHOH 
cnexTpocKonHH. (Ta6ji. 1) 

DjiexTpOHHaa MHKpo(J)OTorpa(J)Ha 
BOJiOKHa noxa3aHa Ha pnc. 1 . 

Ha no^roTOBHTejiBHOM 3Tane npo- 
BeAeHHa oxcnepHMeHTa hcoGxoahmo 



Phc. 1. DjieKTpoHHan 
MHKpOOTOrpa^HH CTeKJIHHHOrO 
BOJIOKOHa AO B3aHMOAeilCTBHH 

c peMeHTHoii cpeAoii 

H3rOTOBHTB 06pa3IfBI-BKJiaAI>imH, KOTO- 
pBie b AaJiBHeiimeM 6y^yT noMemeHBi 
B IfeMeHTHOe TeCTO npH ^OpMOBaHHH. 
H3roTaBjiHBaTB o6pa3ifBi-BKjiaAi>iniH He- 
o6xoahmo, npHKjieHBaa pacnymeHHBie 
BOJiOKHa K nOJIHOTHJieHOBOH njiacTHH- 
xe, Heo6xoAHMoro pa3Mepa. Ha CTa^HH 
4)opMOBaHHa AaHHBiii BKjiaAbim noMe- 
maeTca x CTeHxe (JiopMBi BOJiOKHaMH Ha- 
pyacy h 3ajiHBaeTca ifeMeHTHBiM tcctom. 
(PncyHOK 2). nocjie Heo6xoAHMoro cpo- 
xa TBepAeHHa (JjopMBi pacnajiy6jiHBaiOT 
h BKjiaAbim OTAejiaiOT ot ifeMeHTHoro 
o6pa3ifa. noBepxHOCTB BOJiOKHa nocjie 
HenocpeACTBeHHoro xoHTaxTa c ijeMeHT- 
hbim pacTBOpOM noABepraiOT xhmhhc- 
CKOMy H 3JieKTpOHHOMHKpOCKOnHHeCKO- 
My aHajiH3y. 

HaMH 6 bijio nccjiejiOBaHO 2 BHjta bo- 
jioxHa c HaHMeHBmHM h Han6ojiBniHM 
noxa3aTejieM CTeneHH CBa3HOCTH xpeMHe- 
KHCJiopOAHoro xapxaca. AHajiH3 noBepx- 
HOCTH BOJiOKHa npOBOAHJIH nOCJie B3aHMO- 
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a) 5) 

Phc. 2. a) - o6pa3eu-BKjiaai>mi; 6) - pacnajiySjieHHbiii o6pa3ep-Ky6HK 
c BKjiaawmeM. 


fleHCTBHa c ijeMeHTHOH cpe^OH b TeneHHe 
7, 14 h 28 cyroK. IIpH ocMOTpe noBepx- 

HOCTH BOJIOKHa Ha OnTHHCCKOM MHKpO" 
CKone npn 320-KparaoM yBejiHneHHH 
BH£HO, HTO 3a 28 CyTOK B3aHMO^eHCTBHa 


MHKOCKOnHHeCKHH CHHMOK BOJIOKOH B TOM 
5Ke B03pacTe 

Cyzoi no xHMnnecKOMy cocTaBy, 3 th 
HOBO o6pa30BaHM npe^CTaBjiaioT co6oh 

TH^pOCHJIHKaTBI, THJJpOajnOMHHaTBI H 


Ta6ji. 2. 

3jieMeHTHbiil cocTaB CTeKjioBOJioKHa C5 ao h nocjie KOHTaKTa c ueivieHTHOH 

cpe/jon. 


HeXO^HOe BOJIOKHO 

Bojiokho nocjie KOHTaKTa e u,eMeHTHOH epe/jofi 

DjieMeHT 

% 

3jieMeHT 

% 

O 

51.08 

O 

54.49 

Na 

0.74 

Mg 

0.78 

Mg 

0.87 

A1 

2.67 

A1 

8.51 

Si 

8.13 

Si 

21.62 

S 

2.13 

K 

0.33 

K 

0.41 

Ca 

16.85 

Ca 

30.20 

- 

- 

Fe 

1.19 



Phc. 3. CTpyKTypa noBcpxHOCTH 
CTeKjiHHHoro BOJIOKHa C5 nocjie 

KOHTaKTa C UeMeHTHOH cpeaoii 
b TeneHHe 28 cyTOK. 

£HMeTp BOJIOKOH nOHTH He H3MCHHJIC5I, a 
Ha nOBepXHOCTH BOJIOKHa nOUBHJIHCB HO- 
B006pa30BaHHa CnyTaHHO-BOJIOKHHCTOH 
CTpyKiypbi. /J jw 6ojiee ^eTajiBHoro aHa- 
jiH3a Heo6xo#HMO 6 bijio npOBecTH xhmh- 
necKHH aHajiH3 nOBepXHOCTH BOJIOKHa 
nocjie KOHTaKTa c ueMemmiM tcctom 28 
cyTOK. IlpHMep TaKoro aHajiH3a npHBe/jeH 
b Ta6ji. 2; Ha pnc. 3 noKa3aHBi 3jieKpoHHO- 
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TH^pO(J)eppHTBI KaJIBHHfl, TO eCTB 06BIH- 
HBie HOBOo6pa30BaHH^, xapaKTepHBie 
npo^yKTBi TBep^eHH^ neMeHTa. 

CTpyKTypa HOBOo6pa30BaHHH cny- 
TaHHO-BOJIOKHHCTaH B0HJI0K0n0£06HaiI. 

Ha Apyrnx cHHMKax bh^ho, hto ho- 
Boo6pa30BaHHa jierKO OT^ejimoTcn ot 
nOBepXHOCTH BOJIOKHa (pnc. 4.) 

TaKHM o6pa30M, pa3pa6oTaHHBiii 
cnoco6 Hafijiio/jeHHii 3a npoijeeeoM B3a- 



PhC. 4. IIOBepXHOCTb CTeKJIOBOJIOKHa 
nocjie B3aHMoaeiiCTBHH c ueMeHTHbiM 
KaMHeM. Bh/jho JierKO OT^ejiHBuiyiocH 
oSoJIOHKy H3 H0B006pa30BaHHH 


HMOAeHCTBHH CTCKJIOBOJIOKHa C TBep^e- 
iomHM u,eMeHTOM no3BOJiaeT c^ejiaTB 
npeAnoji05KeHHe, hto BBe^eHHe He- 
yCTOHHHBOTO K BBIHjeJiaHHBaHHIO CTe- 
KjiOBOJiOKHa b KanecTBe apMHpyiomero 
KOMnoHeHTa e^Ba jih ijejiecoo6pa3HO. 

B to >kc BpeMa, hcxoah H3 Ha6jno^a- 
eMoro xapaKTepa CTpyKiypbi h cocTaBa 
npo^yKTOB B3aHMOAeiicTBH5i cTeioia c 
oeMeHTHBiM KaMHeM, mo5kho npe/jnojio- 

)KHTB, HTO ^06HBaTBC5I nOBBIHieHIM HieJIO- 

HecTOHKOCTH BOJIOKHa TaK 5Ke Heijejieeoo- 
6pa3HO. 

HMeeT cmbicji bbo^htb b cocTaB 6eTO- 
Ha TOHKOH3MeJIBHeHHOe HCXO^HOe CTeKJIO 
b BH^e ^o6aBKH. B 3tom cjiynae, no^6H- 
pan cocTaB CTeioia h h ero kojihhcctbo b 
eocTaBe 6eTOHa, mo)kho c(j)opMHpoBan> 
HanSojiee BBiro^Hyio e tohkh 3peHHa Me- 
xaHHKH paipymcHHH enyraHHO-BOJiOKHH- 
eiyio CTpyKTypy neMeHTHoro KaMira. 3to 
H n03B0JIHT nOBBICHTB TpeillHHOCTOHKOCTB 
6eTOHa. 
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C OBpeMeHHa^ CTpOHHH^ycTpmi pac- 
nonaraeT cothamh pa3JiHHHBix no 
cbohm KanecTBaM otacjiohhbix MaTepH- 
anoB. B padoTe Y fl,. KmirepH OTMena- 
eTCa, HTO «...0£H0H H3 Ba5KHeHHIHX Xa- 
paKTepHCTHK KepaMHuecKoii npOMbim- 
neHHOCTH nBjraeTcn to, hto OHa npe^- 
CTaBjiaeT codon ochobbi ajih yeneniHOH 
padoTbi ^pyrnx OTpacjien HH^ycTpHH» 
[6,c.8]. YeoBepmeHCTBOBaHHe tcxhojio- 
THHeCKHX npOIfeCCOB npOH3BOACTBa OT- 
^eJIOHHBIX MaTepHaJIOB B 3HaHHTeJIBHOH 
Mepe paemHpueT hx bo3mo)khocth: Tex- 
HHnecKHe, 3KcnjiyaTaifHOHHBie, 3ctcth- 
necKHe h, KpoMe 3Toro, ^eKopaTHBHBie . 
Cpe^H MHornx OT^ejiOHHbie MaTepHaJIOB 
- KepaMHnecKHe MarepHajiBi no npaBy 
3aHHMaiOT Be^ymee MecTO b apxHTeKTy- 
pe h CTpoHTejiBCTBe. 3apy6e5KHBin onbiT 
noKa3biBaeT, hto, HecMOTpn Ha 3Hepro- 
eMKOCTB KepaMHnecKoro np0H3B0£CTBa, 
3^aHH^ C MaKCHMaJIBHBIM HCn0JIB30Ba- 
HneM KepaMHnecKHx MaTepnajiOB oneHB 
nonyjiapHBi n yenemHO KOHKypnpyiOT e 
npoeKTaMH, b KOTOpbix npeflnojiaraeTCn 
HcnojiB30BaHHe Apyrnx eoBpeMeHHBix 
MaTepnajiOB. IIojio^cHTejiBHBie pe3yjiB- 
TaTBi b odjiacTH TexHOJiorHnecKHx npe- 
o6pa30BaHHH KanecTBeHHBix xapaKTe- 
pHCTHK KepaMHHeCKHX MaTepHaJIOB, b 
KOHeuHOM eneTe, enoeodcTByiOT yjiyn- 
meHHK) HX 3KCnjiyaTaifHOHHBIX B03M05K- 
HOCTeii, a TaK^ce noBBimeHHio ypOBHn 
padoToenoeodHOCTH h djiaroeocTOimmi 
eoBpeMeHHoro nejiOBeKa. OdjiacTH npn- 
MeHeHH^ KepaMHnecKHx MaTepnajiOB h 
odueMBI HX HCn0JIB30BaHH^ nOCTOUHHO 
paemnpaiOTC^. KpoMe 3Toro, hx yeoBep- 
meHCTBOBaHne npnBO^HT k bo3hhkho- 


bchhk) hobbix KanecTB MaTepnajiOB, ok 
b ctjiepe pa3BHTHH TexHOJiormiecKoro 
npoifecca, Tax h b odjiacTH pemeHHn 
£H3aiiHa KepaMHuecKon hjihtkh. He- 
MaJIOBa)KHBIMH OCTaiOTCH TaK5Ke 3KOJIO- 
rHHecKne TpedoBamm, hto npnBO^HT 
k eooTBeTCTByiomeH HanpaBjieHHOCTH 
pemeHHH npn BBidope ot^cjiohhbix Ma- 
TepnajiOB. TaKOH nojrxojt aBjiaeTCfl He 
npocTO ycjiOBHeM eoipiajiBHO pa3BHTO- 
ro odnjecTBa, ho eme h bo cnnTBiBaeT 
onpeAejieHHBie 3CTeTHuecKHe OTHorne- 
HH H, COIfHaJIBHO-npOH3BO£CTBeHHBie 

B3aHMOCB«3H MQHKJiy JIIO/fBMH. 

AHajiH3Hpyn TexHOJiorHH ycoBep- 
meHCTBOBaHna KepaMHuecKOH hjihtkh 
h npneMBi ee HcnojiB30BaHHn Ha OCHOBe 
BHe^peHHa HHHOBaifHH, cjieAyeT BBi^e- 
JIHTB HeCKOJIBKO BB>KHBIX HanpaBJieHHHI 

- e dKcmepbepe: 1) cncTeMa bchthjih- 
pyeMBix (jiaca/fOB; 2) ncnojiB30BaHHe 
3Heproc6eperaiomHx hjihtok; 3) hc- 
nojiB30BaHne KepaMHuecKOH hjihtkh b 
coneTaHHH c cojiHeuHBiMH darapenMH; 
4) npneMBi KOMno3HifHOHHoro pemeHHH 
(Jiaea^OB 3^aHHH; - e unmepbepe : 1) hc- 
nojiB30BaHne chctcmbi «(JjajiBmnoji»; 2) 
HCn0JIB30BaHHe 3KCKJII03HBH0H TCXHO- 

jiornn «CncTeMa A» (Sistem A); 3) npn- 
MeHeHne 3KOJiorHnecKH hhctbix Slim 
(jlOpMaTOB KepaMHHeCKOH njIHTKH. 

Ocodoro BHHMaHH^ 3acjiy)KHBaeT 
pa3padoTKa, npOH3BOACTBO h ncnojiB- 
30BaHHe TaKTHJIBHOH njIHTKH, KOTOpaH 
Ha cero^HumHHH jxqub Haxo^HT CBoe 
npHMeHeHne, KaK b 3KCTepBepe, Tax h 
b noMemeHH^x caMoro pa3JiHHHoro Ha- 
3HaneHHa. 

Ha coBpeMeHHOM 3Tane pa3BHTHa 


^H3aiiHa HOBenmne HayHHO-TexHHne- 
CKHe B03M05KH0CTH n03B0JI«I0T peaJIH30- 
BaTB b nojiHon Mepe caMBie (^aHTacTHne- 
CKne npoeKTBi, KOTOpBie TpedyiOT KpoMe 
TeXHOJIOTHHeCKOTO, TaK5Ke H OCTeTHHe- 
CKOrO, H Xy^05KeCTBeHH0r0 0C03HaHH^. 
PaecMOTpHM npHMeHeHne HHHOBaifHOH- 
hbix TexHOJiorHH b 3KCTepBepe: 

- cucmeMa eenmujiupyeMbix (pa- 
cadoe. MARAZZI Tecnica, o^Ha H3 
KpynHBix KOMnaHHH HTajinn no npOH3- 
BO^CTBy BBicoKOKanecTBeHHoro MaTe- 
pnajia - KepaMorpaHHTa, npe;yi05KHjia, 
KaK ajiBTepHaTHBy CTeKjiy, KaMHio h 
deTOHHBIM nOBepXHOCT^M, BeHTHJIHpy- 
eMBie chctcmbi ctch (Jjaca^OB. Cocto- 
ama n H3 Tpex cjioeB, cncTeMa HMeeT 
H30JIHpyi0mHH CJIOH OT aTMOC({)epHOrO 
B03^eHCTBH5I, aJHOMHHHCBBIH CJIOH UOR- 
^ep)KKH H, TpeTHH, odjIHIfOBOHHBIH CJIOH 
KepaMHnecKHx (jjapijiopOBBix njiHT dojiB- 
moro (JiopMaTa. KaK pe3yjiBTar - co3^a- 
Hne B03£yniHoro npocTpaHCTBa Me>K^y 
H30JHIIfHeH H odjIHIfOBOHHBIM CJIOCM, 
hto odecneuHBaeT pe)KHM ecTecTBeH- 
Horo BeHTHJIHpOBaHHU. H30JIHpyi0mHH 
cjioh odecneuHBaeT TenjiOByio 3amHTy, 
cnocodcTByeT BBipaBHHBaHHio TeMne- 
paTypBi. KepaMHuecKne njiHTBi, BBinoji- 
HeHHBie H3 (JiaptJjopa, no cbohm tcxhh- 
necKHM flaHHBiM HMeiOT noBBimeHHBie 
XapaKTepHCTHKH COnpOTHBJiaeMOCTH K 
I^HKJiaM 3aMOpa5KHBaHHH, OTTaHBaHHH, 
a TaK5Ke BBIIfBeTaHHK), HCTHpaHHIO. 
B03£yiHH0e npOCTpaHCTBO CHCTeMBI 
BeHTHjiHpyeMBix (Jjaca^OB adcopdnpyeT 
BHemHHe myMBi, cnocodcTByeT chh- 
5KeHHio ypOBHa 3ByKa. KaK noKa3BiBaeT 
3apyde>KHBiH onBiT, ^aHHaa TexHOJiorHH 
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3apeKOMeH£OBajia ce6a ok npaKTHHHan, 
TexHOJiorHHHaa, 3CTeTHHecKH BBipa3H- 
TejiBHaa, BBi^ep5KHBaiomaa 3KOJiorHHe- 
CKHe TpeOoBamni, CHCTeMa (pnc.1-2). 

- ucnojib3oeaHue SHepaocdepeaaw- 
iqux rmumoK - 3 a eneT HcnojiB 30 BaHHa 
cojiHenHBix OarapeH. HoBaa TexHOJiorHa 
«Tegolasolare» ojiaeTca HHHOBaijHOH- 
hbim npeAno)KeHHeM b ccj)epe npOH 3 BO£- 
CTBa KepaMHnecKHx MarepnajiOB 6 yayme- 
ro. OCHOBHBIM npH 3 HaKOM TeXHOJIOrHH 

«Tegolasolare» ojraeTca H^eajiBHaa hh- 
Terpaijmi chctcmbi cojihchhoh naHeira 
b apxHTeKiype KpBiniH 3/jamuL He6ojn>- 
HIOH MO^yjlBHBIH KepaMHHeCKHH 3JieMeHT 
3BH3IT (J)0T03JieKTpHHeCK0H naHCJIBK) H 
ycTaHOBjieH Ha nepe^Hefi naHeira. Ka»c- 
cjie^yiOHzaa naHenB no^KjnoHaeTca 
k nocjie^yiomeMy noepe/jCTBOM 3JieK- 
TpHHeCKOH CHCTeMBI, CBimHHOH, B CBOK) 
onepe/jB 6 jiokom ynpaBjieHmi, KOTOpBin 
«co6HpaeT» 3Heprmo, npoH3BO,n,HMyio Ha 
(j)0T03JieKTpHHecKHe CHCTeMBi h no^any 
ero b ceTB 3JieKiponHTaHmi. TaKHM 06- 
pa30M, njioma^B KpBiniH 3%mwL npno6- 
peTaeT hobbic tcxhohothhc cicne xapax- 
TepHCTHKH H H3 Tpa^HIJHOHHOH rjIHHUHOH 
HepenHI^BI CTaHOBHTCfl HHHOBaiJHOHHOH 
h, KpOMe 3 toto, npeBpaiHaeT njiHTKy b hc- 
TOHHHK 3KOJIOTHHeCKH HHCTOH 3HepTHH. C 
HOBOH TeXHOJIOTHHeCKOH CHCTCMOH 05K- 

njiHTO «Tile Tegolasolare» BKjiioHaeT 
b ce6a nacTB o6meH chctcmbi c6epe5KeHmi 
COJIHCHHOH 3HepTHH. IIpH 3TOM CHap}OKH 
KpBIHia BBima^HT TOHHO TaK 5Ke, HO Ha 
caMOM ^ene CKpBmaeT ochobhbic tcxho- 
JIOTHHe CKHe HHHOBaiJHH, KOTOpBie n03B0- 
JI5HOT COXpaiWTB OHepTHIO. 

- ucnojib3oeaHue KepaMunecKou 
njiumKu e conemaHuu c cojinennuMU 
damapenMu. HoBoe jiynncToe OTonne- 
Hne Thermatile ® Del Conca’s «TepMa 

CHCTeMBI» HBJIJieTCa HHHOBai^HOHHBIM 
3anaTeHTOBaHHBiM yrjiepoflHBiM bojiok- 
HOM CHCTeMBi OTOnjICHHU. IIpHHOCHT 
^OnOJIHHTeJIBHyiO 3K0H0MHK> Cpe^CTB, 
Tax ok He Hy5K^aeTC5i b npHoOpeTe- 
hhh OTonHTejiBHoro oOopyflOBaHHu. 
CncTeMa coctoht H3 tohkhx njiHTOK 
(4-5mm) «Zelo5», KOTOpan npH^ep)KH- 

BaeTCa HHHOBai^HOHHOH CCTKOH TOJI- 
mHHOH 4 MM C 3JieMeHTaMH llSLTpQBSL H3 
bojiokoh yrnepo^a, KOTOpBie cnoco6 - 
hbi cpa3y BBipa6aTBiBaTB Tenno. 3 tot 
HOBBIH HCTOHHHK flaeT JiyHHiyiO npO- 
H3BOAHTCJIBHOCTB, HCM 6OJIBHIHHCTBO 

MaTepnanoB, KOTOpBie HcnonB3yiOTca 
Tpa^HH,HOHHO. 
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- npueMbi KOMno3uijuoHHoao peme- 
huh (pacadoe 3danuu. fl,H3aiiH cpe^Bi 
oObc^hhuct 6ojiBHioe kojihhcctbo o6b- 
eKTHBHBix (JiaKTOpOB, KOTOpBie 6a3Hpy- 
IOTC5I Ha COBpeMeHHBIX £OCTH5KCHH5IX 
HayKH, nocjie^HHx HCCJie/jOBamnix b 
o6jiacTH ncHxojiorHH HenoBeo, tcxho- 
JIOTHHeCKHX HHHOBai^HaX, HH^HBH^y- 
ajiBHBix cnoco6HOCT^x apxHTeKTOpa. 
CoBpeMeHHBie no^xo^Bi pemeHmi rk - 
3aima o6bcktob c noMonjBio KepaMHHe- 
CKOH njiHTKH - He hckjhohchhc, a CKOpee 
no£TBep)K£eHHe hco6xo^hmocth pa3- 
pemeHHa Ba)KHOH npo6jieMBi - CHHTe3a 
3CTCTH3aiI,HH H TCXHHH,H3Ma Cpe^OBOTO 
£H3aima. YHHKajiBHBie fleKoparaBHBie 
4)aca^Bi oGbcktob co£ep}OT 6 ojibihoh 
3ap ha TBOpnecKOH 3HeprHH apxHTeKTOpa 
(pnc.3-4). Akthbhbih noncK hoboto B3a- 
HMO^eiiCTBHa c peajiBHOCTBio OTpa)KaeT 
noTpe6HOCTH coBpeMeHHoro £H3aima 
cpe^Bi. KoMno3Hi^HOHHoe pa3BHTHe c|)a- 
ca/jOB 3^aHHH npe^nojiaraeT bbmbjichhc 

pHTMHHeCKHX H njiaCTHHCCKHX OHCCTB 
CTpyKTypBi. HcnojiB30BaHHe npn 3 tom 
H apacTaiomHx h yOBmaiomHx i^bcto-to- 
HajiBHBix h pa3MepHBix BejiHHHH Kepa- 
MHHeCKOH njiHTKH co3^aeT onpe^ejieH- 
HBIH aKH,eHT CBOCH npOCTpaHCTBCHHOH 
(JiopMOH cpe^H o6mero OKpy}KeHHa. 

Kax noo3BmaeT aHajiH3 
Tepnana, CTaHOBHTca ohcbhahbim, hto 
H 3yHHB 6ojiBHioe KOJiHHe ctbo o6bck- 
THBHBIX 4)aKTOpOB, KOTOpBie BJIH^IOT Ha 
(jiopMHpoBaHHe AH3aiiHa BHyTpeHHero 
npocTpaHCTBa, ^imHHep ^ojdkch ynn- 
TBiBaTB, npOK^e Bcero, ^yHKi^HOHajiB- 
HO-TeXHOJIOTHHeCKHe, TCXHHKO-3KOHO- 
MHHeCKHe, CaHHTapHO-THTHeHHHeCKHe 
h Apyrne cocTaBjiaiomne. O^hoh H3 

COCTaBJI^IOmHX, Cn0C06HBIX CO^eHCTBO- 

BaTB pemeHHio hmchho TaKHx 3a^an, 
^BJiaeTC^I HIHpOKHH CneKTp aCCOpTH- 
MeHTa KepaMHHeCKOH njiHTKH HTaJIBHH- 

ckoh KOMnaHHH MARAZZI Tecnica. 

BBICOKHe TeXHOJIOTHHeCKHe, CaHHTap- 
HO-rHTHeHHHeCKHe, 3KOJIOTHHeCKHe, 
3CTeTHHecKHe xapaKTepHCTHKH, a TaK5Ke 
3KOHOMHHHOCTB KepaMHHCCKHX MaTC- 
pnanoB: njiHTKH, M03aHKH, KepaMorpa- 
HHTa, KepaMo6eTOHa h ^P- ^enaiOT 3 th 
M aTepnajiBi aKTyajiBHBiMH, no cpaBHe- 
HHK) C HaTypaJIBHBIM OT^eJIOHHBIM OM- 
HeM, CTeKJIOM HJIH njiaCTHKOM. KpOMe 
toto, cjie^yeT o6paTHTB BHHMaHHe, hto 
KOM naHHH MARAZZI Tecnica hbjiuctcii 
MH pOBBiM jin^epOM no BBinycKy cneijH- 
aJIH3HpOBaHHOH KepaMHHeCKOH njiHTKH 


Ha OCHOBe HHHOBai^HOHHBIX TCXHOJIO- 
thh, KOTOpaa paccMaTpHBaeT npHMeHe- 
Hne ^aHHBix MaTepnanoB Ha oGneKTax 
C nOBBIHieHHBIMH M0p030yCT0HHHBBIMH, 
H3HOCOyCTOHHHBBIMH XapaKTepHCTHKa- 
MH. CymeCTBeHHBIH BKJia^ B pa3BHTHe 
^H3aiiHa o6mecTBeHHBix noMemeHHH 
BHecjiH HOBeiiHiHe tcxhohothh no no- 
KpBiTHio nojia, KOTOpBie TaK5Ke cnoco6- 
CTByiOT 6blR6JieHWO (/jyHKlfU0Ha.HbH020 
Ha3HmenuH oGneKTa h eo^eiiCTByiOT no- 
BBIHieHHK) npOH3BO^HTeJIBHOCTH Tpy^a 
H ypOBHK) 5KH3HeAeaTeJIBHOCTH HCJIOBe- 
O. PaCCMOTpHM OCHOBHBie H3 HHXI 

- ymiadKa «cpajibiunojia» KepaMU- 
HeCKOU WlUmKOU. B OTJIHHHe OT 5KH- 
jibix, o6mecTBeHHBie HHTepBepBi HMe- 
IOT MHOTOHHCJieHHBie OTpaHHHeHHH 
b njiaHe ^H3aiiHepCKHx pemeHHH: l) 
npOH3BOACTBeHHBiH npoi^ecc 3a^aeT neT- 
Kyio (^yHKH,HOHajiBHyio opraHH3ai^mo 
BHyTpeHHeMy npocTpaHCTBy noMeme- 
hhh; 2 ) TexHOJiorHHecKHe TpeGoBamni, 
no KOTOpBiM njiaHHpyeTCH paccTaBHTB 
o6opy^OBaHHe, name Bcero orpaHHHH- 
BaiOT cbo6o£hbih TBOpnecKHii uorxoa k 
pemeHHio HHTepBepHoro npocTpaHCTBa; 
3) onpe^eneHHBiH pa^ caHHTapHO-THTH- 
eHHHeCKHX, 3pTOHOMHHeCKHX, 3KOJIOTH- 
necKHx acneKTOB o6a3BiBaiOT paccHH- 
TBiBaTB onpe^eneHHBie HopMaTHBBi no- 
MemeHHH B paMOX, peKOMeH^OBaHHBIX 
TOCynapCTBeHHBIMH HOpMaMH. AHaJIH3 
jiynmHx npoeKTHBix pemeHHH KOMna- 
HHH MARAZZI Technica ^OKa3BmaeT 

OHeBH^HOCTB ^aHHOTO yTBep)K^eHH5I 

(pnc.5). 

OajiBmnojiBi npeACTaBjiaiOT co6oh 
34)$eKTHBHyio CHCTeMy yKjia^KH nojia 
KepaMHHeCKHMH njIHTOMH 6 ojibihhx 
pa3MepOB (50x50, 60x60cm) fljia npo- 

H3BO^CTBeHHBIX, aAMHHHCTpaTHBHBIX H 
KOMMepnecKHx mrrepBepOB, nocKOJiBKy 
no3BOJiaiOT co3^aTB e^HHoe npocTpaH- 
ctbo nojia npaKTHnecKH 6e3 bchkoto 
pa3AeneHH5i Ha 30 hbi: TexHHHecKyio h 
nemexo^Hyio. npn TaKOM cnoco6e no- 
KpBiTH^ nojia Bee ynacTKH - 3JieKTpH- 
necKHe, TH^paBjiHHecKHe, no^capHoii 
6e30naCH0CTH, KOHflHI^HOHHpOBaHHII 
B03^yxa h nepe^ann pa3JiHHHBix ^aHHBix 
- OCTaiOTCa B COXpaHHOCTH. B 3TOH CBH- 
3H yMeCTHO o603HaHHTB Heo6xO^HMOCTB 
npHMeHeHHa chctcmbi «(j)ajiBmnoji»: - 
no36omem peiuumb (pyHKijuoHajibHbie 
3admu, T.e.: 1) oOecneHHTB 3aMeHy Ke- 
paMHHeCKHX njiHTOK TOJIBKO b Tex Me- 
CTax, KOTOpBie noBpe5K^eHBi; 2) eo3^aTB 
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thOxoctb npH pacnpe^ejieHHH Harpy30K 
Ha non; 3) 3aMeHHTt OpaxoBaHHBie miHT- 
kh MeTO^OM cyxoft npOKjia^KH; 4) o6e- 
cnenHTB npocTOTy HHcnexijHH h tcxhh- 
necxoro o6cjiy)XHBaHHH; 5) odecnemiTB 

B03M05XH0CTB HHTeip aH,HH C JJpyTHM 

TexHHnecKHM odopy/jOBaHHeM (no^Bec- 

HBIM nOTOJIKOM, M 06 HJIBHBIMH CTCHaMH). 

KpOMe (J)yHKi;HOHajiBHBix xapaxre- 
pHCTHK npHMeHeHHfl CHCTeMBI «(j)ajn>- 
HinOJI», ^aHHBIH Cn0C06 HCn0JIB30BaHHH 
KepaMHnecKOH hjihtkh noseojinem pe- 
mumb 3cmemunecKue u xydoofcecmeen- 
Hbie eonpocbi b o6meii KOMno3HipiH no- 
Men^eHHH (pnc.6.), T.e.: 1) yBejimieHHe 
BapHaTHBHOCTH peHieHHH K0Mn03HH,HH 
nona Ha ocHOBe MO^yjiBHOCTH h B3an- 
M03aMeH^eM0CTH 3JieMeHTOB KepaMH- 
necKOH njiHTKH; 2) BBe^eHne xoHTpacT- 
hbix no i^BeTy njiHTOK /jjih bbihbjichhh 
OCHOBHBIX (})yHKIJHOHaJIBHBIX 30H; 3) 

BBe^eHHe njiHTOK pa3JiHHHoro BH^a no- 
BepxHOCTH (nmmeBOH h MaroBoii) Ha 
OCHOBe MeTpO-pHTMHHeCKHX CBH3CH. 
CncTeMa (jiajiBinnojia no3BOJiaeT rk- 


3aimepy co3^aTB jno6oe HH^HBH^yajiB- 
Hoe pemeHHe: ot (JmpMeHHBix naHejieii 
AJlfl BCTaBOK H3 XepaMHHeCXHX MaTepHa- 
JIOB £0 OT^eJIKH, B COHeTaHHH C pa3JIHH- 
HBIMH pHCyHKaMH. 

- ucnojib3oeaHue 3kckjito3U6hou 
mexHOJioauu «CucmeMa A» (Sistem A). 
Han6ojiee Hpxoe npOHBjieHHe hobchhihx 
T exHOJiorHH b ccjiepe npOH3BO^CTBa xe- 
paMHnecKHx MaTepnanoB, co3#aHHBix b 
jia6opaTopHH Marazzi Research Group 
npeACTaBjiaeT co6oh «CncTeMa A» 
(Sistem A). EhiHOBaijHOHHaH cncTeMa 
HcnojiB3yeT b cbohx TexHOJiormix xpn- 
CTajuiH3yeMBiH KepaMorpaHHT, xoTopBiii 
HBJIHCTCH npO^yKTOM 3KCKJH03HBH0H 
TexHOJiorHH, HMeeT BBIpa3HTeJIBHBie 
TpexMepHBie CBoiiCTBa h rjiy6nHy ijBeTO- 
bbix xapaKTepHCTHK. KpOMe Toro, #aH- 
Han TexHOJiorHH HMeeT Leed h Ecolabel 
CepTH(J)HKaTBI, KOTOpBie no^TBep5K^aiOT 
C03#aHHe 3KOJIOrHHeCKH HHCTBIX xe- 
paMHHeCKHX OT^eJIOHHBIX MaTepHaJIOB 

(pnc.6). 

- npuMenenue 3KOJio2unecKu Hucmux 


Slim (popMamoe KepaMunecKou nnumKu. 
B HacTOHiijee BpeMH ocodoe BHHMamie 
nporpeccHBHoro nejiOBenecTBa Ha- 
npaBjieHO Ha pemeHHe sxojiormiecxHx 
3a^aH. BBiCTaBKH CERSAIE (Eojiohbh, 
HTajinn) 2009 - 2012 r.r. noKa3ajm ax- 

TyajiBHOCTB ^aHHOH npodjieMBi h nyTH 
ee pemeHHH nepe^OBBiMH xoMnaHHH- 
mh, npOH3BO^HTejiHMH xepaMHnecxHx 
MaTepnajiOB. Ocodoe BHHMaHne 6 bijio 
y^ejieHO hccxojibxhm HanpaBjieHHHM : 
pa3pa6oTxe 3Heproe6eperaiomHx tcxho- 
jiorHH, yMeHBmeHHio otxo^ob h nHTBe- 
BOH BO£BI BO BpeMH npOH3BO£CTBCHHOrO 
npoijecca, hobbim TexHOJiormiM no npo- 
H3BO^CTBy 6ojiee sxojiormiecxH hhctbix 
Slim (jjopMaroB xepaMHnecxoH njiHTXH 
TOJIHJHHOH 3-3,5 MM. 

«Cero#HH bch coijHOxyjiBTypHaH pe- 
ajiBHOCTB paecMaTpHBaeTCH xax tcxct: 
3HaxoB, chmbojiob, TexcT apTe(j)axTOB, 
BH3yajiBHBix HOCHTejieii - pexjiaMHBie 
pojiHXH, raHHeu; h T.n.» -no^nepxHBaeT 
b CBoeii CTaTBe O. Jlaro^a [4,c.24-26]. 
PaecMaTpHBaH b 3toh cbh3h npaxTHue- 



Phc. 1. Angel’s’ New Hospital, Italy 


Pnc. 2. Quadrante Europa freight 
terminal headquarters, Italy 


Pnc. 3. Paul L. Cejas School 
of Architecture 





Puc. 4. Santagostino 
Multipurpose Centre, 
(MI) Italy 


Pnc. 5. 0<J)hc, njiuTKa KOMnaHuu 
MARAZZI 


Pnc. 6. BapnaHTbi 
Hcnojib30BaHHn 
TexHOJiorHH (cncTeMa 
yKjia^KH «$ajibmnoji»), 
Sistem A 


Phc. 7. BapnaHTbi 
npHMeHCHHH 
TaKTHJIbHOH 

KepaMHuecKoii hjihtkh 
AJIH CJiaSOBHAHipHX 
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CKyio nojn>3y Kep aMHHe ckhx OT^ejion- 
HBIX MaTepHaJIOB, HX (J)yHKI^HOHaJIBHOe 
3HaneHHe, cue^yeT otmcthtb, hto npH- 
opHTeTHBiM HanpaBjieHHeM Ha eero#- 

HJffllHHH J\QUh ^BJI^eTCa npOH3BO£CTBO 
TaKTHjiBHOH njiHTKH. B pe3yjiBTaTe eo- 
TpyUHHHeCTBa MHJiaHCKOH CTya,HH CTy- 
Ahu & Partners c aecoipiaipniMH cnenBix 
h cjia6oBH£iffljHx, co3^aHa yHHKajiBHaa 
TaKTHjiBHa^ KepaMHnecKaa njiHTKa, no- 
KpBiTHe KOTOpoii odeeneHHBaeT ^jui Bcex 
cjiaGoBH^mnx jiio^eH eaMOCTOirrejiB- 
hbih, 6ecnpenaTCTBeHHBiH ^ocTyn Ha 
jho6oh o6BeKT, a TaK)Ke y^odHoe, 6e30- 
nacHoe h aBTOHOMHoe nepe^BmKeHHe no 
ropo^y. BBipa3HTejiBHaa cjjaKTypa miHT- 
kh cnoco6cTByeT CTHMyjnmHH nyBCTBa 
npHKOCHOBeHHa K HOre, KpOMe 3TOTO, 
b coneTaHHH c KompacTHofi ijbctoboh 
raMMOH, npeACTaBjiaeT ^onojiHHTejiB- 
HBIH KOMMyHHKaTHBHBIH 3JieMCHT 
cjia6oBH£5imHx jiio^eH. ilpKoe noKpBi- 
rae o6ecnenHBaeT «nponTeHHe» xo^a 
onacHOCTH, eneipiajiBHO pa3pa6oTaH- 
Horo pearnpoBaHHa Ha TpedoBamra 
6e3onacHOCTH h He3aBHCHMOCTH cnenBix 
h cjia6oBH£5imHx mo^en. Pa3Mep Tax- 
thjibhoh njiHTKH Tax)xe He cjiynaeH. He- 
nOJIB3ya TOT HJIH HHOH (})OpMaT njiHTKH, 
mo5kho co3^aBaTB TaxTHjiBHBie Maprnpy- 
TBI HIHpHHOH 40,60,80 CM. CepHJI KBa- 
^paTHBIX njIHTOK C TeOMeTpHHeCKHMH 
pejiBe^aMH coctoht H3 6a30BBix ko^ob: 
1) aBTOHOMHH 01 (£BH5XeHHe nO npilMOH 
h CTon); 2) neTBipex ^onojiHHTejiBHBix 
KO£OB, KOTOpBie n03B0JHH0T paCHIHpHTB 
HH(J)opMai^HOHHyio nporpaMMy. KpOMe 


3TOTO, KOHTpaCTHOCTB OCHOBHOTO Hia#- 

koto noKpBiTHa b coneTaHHH c (J)aKTyp- 
HOH nOBepXHO CTBK) TaKTHjiBHOH njiHTKH 
npe^nojiaraiOT ninpOKHe bo3mo}khocth 
£JHI K0Mn03HH,H0HHBIX peiHeHHH (pHC.7). 

TaxHM o6pa30M, aHajiH3 MaTepnana 
CBH^eTejiBCTByeT o tom, hto enoeodBi 
npHMeHeHHJi xep aMHHe ckhx otacjioh- 
hbix MaTepnajiOB Ha coBpeMeHHOM 3Tane 
pa3BHTHH ^H3aHHa 3HaHHTeJIBHO pae- 
HIHpIHOTCa. YHHBepeaJIBHOCTB CBOHCTB, 
HIHpOKHH aCCOpTHMeHT, BBICOKHe 3KC- 
njiyaTai^HOHHBie xapaxTepncTHKH no- 
3BOJI5HOT HIHpOKO HCn0JIB30BaTB HX B 
cpe^OBOM £H3ainie. Hccjie^OBaHH^ 3a- 
py6e)KHoro onBiTa b ^aHHOM HanpaBjie- 
hhh cnocoOcTByiOT ycTaHOBjieHHK) nap- 
THepCKHX OTHOHieHHH MC5K£y BeAyilJH- 
MH KOMnaHH^MH ^ajiBHero 3apy6e5KBn H 

OTenecTBeHHBiM npOH3BOflHTejieM, hto, 

B KOHeHHOM CHCTe, n0JI05KHTeJIBHBIM 
o6pa30M CKa3BmaeTca Ha flajiBHeinneM 
yeoBepmeHCTBOBaHHH OTenecTBeHHBix 
KepaMHHecKHx MarepHajiOB. 
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U.D.C. 728 

«FLYING SAUCER» IN THE ASTANA 
CIRCUS IMAGE (KAZAKHSTAN) 

G. Kissamedin, Candidate of Architecture, Full Professor 
Kazakh Leading Academy of Architecture and Civil 
Engineering, Kazakhstan 

The article is devoted to the architecture of the «Circus for 2000 
seats in Astana city» building. Circus architecture artistic image 
was cast by fantasies, mysticism and expectation of an unusual 
phenomenon, such as a flying saucer, that was embodied by the famous 
Kazakh architect Abilda Tolegen in 2003. 

Keywords: circus, flying saucer, arena, aerodynamic shape. 

Conference participants, National championship in scientifi c analytics, 
Open European and Asian research analytics championship 


YAK 728 

«JIETAK)mAR TAPEJIKA» B OEPA3E 
UHPKA ACTAHBI (KA3AXCTAH) 

KHCcaMe^HH EM., KaH#. apxHTeKiypBi, npocj). 

Ka3axcKaa roHOBHaa ApxHTeKTypHO-CTpOHTejiBHaa 
AKa/jeMHJi, Ka3axcTaH 

CTarta nocB»meHa apxnTeKType 3 a,amia «U,HpK Ha 2000 MecT b 
r. AcTaHa». Xyzi,o^ce ctb chhbih o 6 pa 3 apxHTeKTypBi unpKa 6 biji HaBeaH 
(J)aHTa 3 HRMH, MHCTHKOH H OyKH^aHHCM HeodblHHOTO HBJieHHH, KaK Jie- 
Taioniaa Tapeaxa, KOTOpyio BonjiOTHji b 2003 r. H 3 BecTHi>m Ka 3 axcKHH 
apxHTeKTOp AOnjib^a TonereH. 

KmoHeBbie cjioea: unpK, jieTaiomaa TapejiKa, apeHa, aspo/urna- 
MHnecKaa (JiopMa. 

Y nacTHHKH KOHijiepeHUHH, HaunoHajibHoro nepBeHCTBa no HayuHon aHajiHTHKe, 

OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no HaynHoii aHajiHTHKe 


http://dx.doi.org/10. 1 8007/gisap:tsca.v0i6. 1141 



IjiaBHbiii c|)aca i IJiipKa b AcTaHe. 2003 r. apxHTeKTOp Admib/ja TojiereH 


3HaHani>HO o6pa3 apxHTeKTy- 
pBi ifHpxa b AcTaHe 6 biji bbi- 
6paH neTaiomeh TapejiKOH - KopadneM 
npHmenBifeB H3 KOCMOca», - roBOpHT 
aBTOp npoeKTa AdHjiB/ja TonereH, no- 
TOMy HTO IfHpK 3TO BOIIJIOmeHHe MHpa 
^eTCKHx (J)aHTa3HH, BOJimedcTBa, a 
hto6bi c^enaTB ^eTeh CHacTjiHBBiMH 
Ha^o no^apHTB hm (JiaHTacTHKy. BcTpe- 
na c «neTaiomeH TapenKOH» dy^opa- 
}kht Boodpa^emie He tojibko aqtgvl , 

KOHTaKT C BBICOKOH HHOnjiaHeTHOH 
ifHBHjiH3aifHeii, HecdBiTOHHan MeuTa 
Bcero HenoBeuecTBa. B apxHTeKType 
ifHpxa AcTaHBi 3Ta MeuTa ocymecTBne- 
Ha, ^a)Ke B3pocnBie Ha MHHyTy CMoryT 
nouyBCTBOBaTB cedn agtbmh, Haxo^ncB 
pn^OM c ifHpKOM, noxo^cHM Ha neTaio- 
myio TapenKy. 

ApxHTeKTypa CTOJiHHHoro ifHp- 
xa He MHorocnoBHa, OHa tohb b tohb 
H 3BeCTHBIH BCeMy MHpy CBepKaiOmHH 
eepedpHCTBIH C OKHaMH HJIJIIOMHHa- 
TOpaMH KOCMHHeCKHH KOpadjIB HHO- 
nnaHemH, no-^pyroMy ero hhkto h He 
npeACTaBnneT. 3#aHHe ifHpxa nocTpo- 
eHO no npocneKTy KadaHdan daTBipa 
5, b ceKTOpe nepeceneHHn c yrunjeH 
Koran^cBiH Tac h nBnneTcn o/jhoh H3 
yHHKaJIBHBIX ^OCTOnpHMeHaTeJIBHO- 
CTen AcTaHBi. 3#aHHe ifHpxa coctoht b 
KOM nneKce c 4-x OTancHOH rocTHHHijeH 
Ha 113 MeCT, a^MHHHCTpaTHBHO-XO- 
3JIHCTBeHHBIM djIOKOM, B KOTOpOM pa3- 
MemeHBi aAMHHHCTpaifHn ifHpxa, apTH- 
CTHHeCKHe ydopHBie, TpeHHpOBOHHBIH 
MaHe5K, BOJIBep 5KHBOTHBIX, Ma- 

CTepCKHe h ^pyrne no^codHO-BcnoMO- 
raTenBHBie noMememra. 

IIpHMBiKaHHe AByx odueMOB «Ta- 
peJIKH» H rOCTHHHIfBI MOrjIO 3pHTeJIB- 


HO yHHHT05KHTB JieTJHIJHH 3(J)(J)eKT Kpy- 
rnoro AHCKa, r^e paenojKUKHjiHCB 3pn- 
TenBHBiH 3an c apeHoii, ho aBTOp npe#- 
ycMOTpen h xy^05KecTBeHH0 OTflejinn 
apxHTeKTypy «KOCMHuecKoro Kopa- 
dnn» ot ocTanBHBix ero HacTeh 3^aHHn. 
ApxHTeKTypa «TapenKH» - 3 to CBepKa- 
KHIJHH MeTaJIJIHHeCKHH £HCK H BOC- 

npHHHMaeTcn oh caMOCTonTenBHBiM 
odbeKTOM, BHe CB5I3H C OCTaJIBHOH na- 
ctbk) 3£amm, noTOMy hto apxHTeKTy- 
pa npHMBiKaiomHx k «TapenKe» nacTeii 
ifHpxa TpaKTOBaHa kslk npHBBiHHan 
Tpa^HifHOHHan 3eMHan apxHTeKTypa. 
KoHTpacTHoe coHeTamie 3ara^ouHoro 
H^eanBHO - Kpyrnoro odueMa c npn- 
MBiKaiomen 3HaKOMOH apxHTeKTypoh 
Tpex3Ta)KHOH ee nacra - H^en 



npoeKTa - He3eMHoro np0HCX05K^eHHn 
neTaTejiBHBiH annapaT 3aMep b 3Ha- 
komoh 3eMHon OKpy5KaiomeH cpe^e. 
OcodeHHOCTBio «neTaiomHx TapenoK» 
nBjineTcn hx enoeodHOCTB 3aMHpaTB, 
3aBHcaTB b B03Ayxe, hto He MoryT 
naTB neTaiomne odueRTBi 3eMHoro npo- 
HCxo^eHHn, no3TOMy 3^aHHe ifHpKa 
oneHB HanoMHHaeT HJIO - Heono3- 
HaHHBIH JieTaiOmHH odueKT, KOTOpBIH 
npH3eMjiHjicn b npocTpaHCTBe 3HaKO- 
Moro ropo/ja. 3pHTenBHoe BoenpunTHe 
odueMa TapenKH b HOHHoe h ^HeBHoe 
BpeMn H^eanBHO no^HepKHBaeT o^Ha 
H3 ocBemeHHBix noBepxHOCTen ^HCKa 
«TapenKH», BTOpan CTOpOHa odueMa 
«/jopHCOBBiBaeTCfl» b BoodpanceHHH, 
npn 3 tom coxpaHneTcn 3({)4)eKT oto- 



B hohhom h AneBHOM ocBeipeHHH o 6 pa 3 jieTaiomeii TapejiKH 
coxpaHaeT CBoe cocToamie jieTaiomero odbeKTa. 
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IJ'HpK B ACTaHe 


pBaHHOCTH OT 3CMJIH H CB060£H0r0 

napeHHa b B03flyxe. Abtop 6e3oroBO- 
pOHHO H MaCTepCKH npH6jIH3HJIC5I K 
o6pa3y «jieTaK>meii TapejiKH», BBinoji- 
hhb OjiecTimjyio MeTajuinnecKyio 06- 
HIHBKy aJIIOMHHHeBBIMH JIHCTaMH, HTO 
OKOHnaTejiBHO 3aBepniHjio o6pa3 HJIO 

(aJIIOMHHHeBBie JIHCTBI TOJimHHOH B 
2mm. npoflyKipifl aBCTpHHCKoro npOH3- 
BO^CTBa (jlHpMBI «AjIKaH»). 

Pa3pe3 i^HpKa noKa3BiBaeT, hto 
KOHCTpyKII,H5I nOKpBITHH co3flaeT 
ocTpBiii yron MeTajiJiHHecKOH kohcojih 
b 11,5 MeTpoB, MeTanjiHHecKaa o6hihb- 
Ka no KpOMKe ocTporo yrua BBinojme- 
Ha b HexapaKTepHon rjisl apxnTeKTypBi 
TpaKTOBKe, KOTOpan BBinojmeHa 6e3 
bo^octokob, 6e3 orpaHHHHBaiomHx ne- 

pHJI, CJIOBHO 3TO He KpaH KpOBJIH. ^BH- 
^ymnecu oGbcktbi, KaK aBTOMo6njiB, 
caMOJieT He Hy^aiOTC^ b opramna- 
H,HH e6pOCa aTMOC({)epHBIX OCa^KOB, 
r^e oGTexaeMBie aapo^HHaMHnecKHe 
(J)opMBi roBopuT caMH 3a ce6n, Bo/ja 
He yzjep^KHBaiOTCfl (jiopMOH, a #BH5Ke- 
HHe cnoco6cTByeT ero c6pocy. HHCTan 
(J)opMa a H cxa 3pHTejiBHoro 3ajia c ape- 
HOH ^HaMeTpOM B 60 MeTpOB H BBICO- 
TOH B 26 M. Hpe3BBinaHHO ^HHaMHHHa, 
a raaBHoe npn ee raOapHTax oneHB 
nerica h HeBecoMa. Aspo/jHHaMHnecKan 
(J)opMa AHCKa 3pHTejiBHoro 3ana oneHB 
nO^BH}KHa H XOpOHIO BOCnpHHHMaeTCil 

c ^BH5Kymeroca TpaHcnopTa - C03#aeT- 
C H 3(j)(})eKT, cjiobho He bbi, a A hck 06- 
jieTaeT BOKpyr Bac. 

OoHapH BepxHero ocBememra ijo- 


KOJiBHoro 3Ta>Ka, ycTaHOBjieHBi CTporo 
no Kpyry Ha Teppace, ohh KaK KpHCTaji- 
JIBI p 0 M 60 BHflH 0 r 0 OHepTaHHH C03Aai0T 
3(J)(J)eKT jiyneii npo)KeKTOpOB npn npn- 
3eMjieHHH jieTaiomero oObeKTa. Kpy- 
roBoe pacnojio)KeHHe (JiOHapeH H3#ajiH 
BOCnpHHHMaeTCa, KaK BCneHHBIHHHCH 
rpyHT TexHoreHHoro npoHCxojKjieHHa, 
Bee AGTajiH apxHTeKTypbi h jiaH£ina(j)T- 
Horo OKpy5KeHHn yKa3biBaeT Ha hbjichhh 
CBH3aHHoe c HJIO. 

06pa3 jieTaiomeH TapejiKH b ap- 
xHTeKType OKa3ajicn He hob, aBTOpaMH 
jieTaiomHx TapejiOK OKa3ajiHCB caMBie 
3HaMeHHTBie apXHTeKTOpBI C MHpOBBI- 
mh HMeHaMH, KaK OcKap HHMenep, Ph- 
nap/j PojpKepc, EepHap# HyMH, HopMaH 
OocTep, TaK hto y AOhjib^bi TojiereHa 
aBTOpa i^npKa b AcTaHe OKa3ajiacb xo- 
pOHiaH KOMnaHH^ KOJIJier-nOKJIOHHHKOB 

HJIO. 

OAH03Ta5KHOe BOCBMHyrOJIBHOe 
3^aHHe «Chemosphere» cnpoeKTHpoBaji 
aMepHKaHCKHH apXHTeKTOp ,Z],5KOH Jla- 
yraep. Oho nocTpoeHO b 1960 ro^y 
Ha r OJIJIHByiI,CKHX xojiMax b JIoc Ah- 
5Kejiece. ^oOpaTbcn ^o Chemosphere 

M05KH0 TOJIBKO neiHKOM HJIH C nOMOHJBIO 
^yHHKyjiepa, aBTOMoOnjiBHan flopora 
npoxo^HT flajieKO ot Chemosphere, y 
noAH05Kba ropbi. JleTaioman TapejiKa 
onHpaeTca Ha 6eTOHHyio Tpy6y MeTpo- 
BOH mHpHHBI. B ^OMe eCTB KyXHH, ro- 
CTHHan, cnajiBHn, BaHHan h npanenHan. 
KaHajiH3ai^HOHHa5i cncTeMa npojio}KeHa 
BHyTpn 6eTOHHOH onopbi. Taon koh- 
CTpyKi^na CTajia npaKTHne ckhm perne- 



HneM ynacTKa, KOTOpbiii He ro^Hjicn 
nO£ CTpOHTeJIBCTBO Tpa^HI^HOHHOrO 
^OMa, nocKOJiBKy b 3tom MecTe yron 
ecTecTBeHHoro OTKoea ^ocTnraji 45°. 
06pa3 «Chemosphere» /jocTHrajicn 

yCTpOHCTBOM TOHKOH OnOpBI H JierKOH 
rpaHeHOH ctjjepbi, B03BbimaiomeHca Ha# 
JieCHBIMH MaCCHBaMH TOpHCTOH MeCTHO- 
CTH KaJIH(j)OpHHH. 

B 1966 ro;jy b ropo^e Omh^xobch 
(H n^epjiaH^bi) nouBHjiocb 3^aHHe 
Obojhooh (Evoluon) no (jiopMe Hano- 
MHHaioman jieTaiomyio TapejiKy, no- 
CTpoeHHaa k 75-jieTHeMy ioOhjicio 
KO pnopai^HH OHjmnc (Philips), npo- 
eKT pa3pa6oTaji apxHTeKTop Jlyn Kpn- 
CTHaH Kajn}), ho nepBOHanajiBHO H^ea 
npHHaAJie}Kajia nejiOBeKy c (J)aHTa3Heii 
Opni^y OnjiHncy, raaBe coBeTa a h- 
peKTOpOB Toro BpeMeHH, KOTOpBIH 
Ha6pocaji 3 ckh 3 Ha jihctohkc 6yMa- 
rn. 3^aHHe Obojhooh ^naMeTpOM 77 
MeTpoB BMemaeT 1200 nejiOBeK npn 
o6men njiomaAH 2700 kb.m., HMeiOTca 
KOH({)epeHi;-3aji, My3en HayKH h Tex- 
HHKH. KOH(j)epeHI^-3aJIBI HOC^T Ha3Ba- 
HM njiaHeT h 3BQ3jx, yKa3BiBaiomHe Ha 
np0HCX05K^eHHe 3^aHHH h ero cbh3b c 
kocmocom. Onopon jieTaiomeH Tapeji- 
KH nBjineTCn Kpyraoe ocHOBaHHe #iia- 
MeTpOM b 30m. cocTOnmee H3 12 onop, 
ycTaHOBjieHHbix b iteHTpe 3^aHH^ TaK, 
HTO OrpOMHaH KOHCOJIB BBIJieTa Tapeji- 
KH CBo6o^HO npOpHCOBBIBaeT ^BOa- 
KOBBinyKjiyio aspo^HHaMHHHyio no- 
BepXHOCTB, KOTOpaH CJIOBHO CKOJIB3HT 
Ha^ 3epKajiOM bo^bi. Ohchb s^^eKTHa 
KapTHHa HOHHOrO BHfla c OTpa5KeHHeM 
b BO^e, r^e oneHB yMecTHO cpaBHeHHe 
ero o6pa3a c jieTaiomeii TapejiKoii. (cm. 
TaOjimjy 1). 

Kpyraoe 3^aHHe AHaMeTpOM b 50 
m. Ha i^HjiHH^pHnecKOH onope ^Ha- 
MeTpOM b 9 MeTpoB, nocTpOHji yyK e b 
KOH ije 20 BeKa, b 1996r. 6pa3HjiBCKHH 
apxHTeKTop OcKap HHMenep. ApxH- 
TeKTop C MHpOBBIM HMeHeM 3KcnepH- 
MeHTHpoBaji b Hanajie 20 BeKa c hobbim 
no TeM BpeMeHaM MaTepnajiOM hkqjiq- 
306eT0H0M H ^o6HJICa HeB03MO>KHOrO 
- co3^aji jierKHH napamnii s^c^eKT 3^a- 
HM My3en coBpeMeHHoro HCKyecTBa b 
6pa3HjiBCKOM ropo^e HnTepoe H3 t^- 
5Kejioro }Kejie3o6eTOHa b o6pa3e jieTa- 
lomeii TapejiKH, co3Aaji ero b coTpy^- 
HHHeCTBe C HH5KeHepOM-KOHCTpyKTO- 
pOM EpyHO KOHTapHHH. 

My3eii CKOpee HanoMHHaeT Ojno^iie, 


My 3 efl coepeMeHHoro HCKyecTBa b HHTepoe, Bpa 3 HjiHH. O. HHMenep. 
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TaK KaK BepxHee noKptrrae - iiohth njio- 
CKHH AHCK, npaKTHHeCKH, 3 pHTeJIBHO He 
BOCnpHHHMaeTC 5 I, a HH)KH 5 i;i KOHyCOBH£- 
Haa nojiOBHHa ^onojmeHa He hjijhomh- 
HaTOpaMH, KaK noji 05 KeHO y HJIO, a bbi- 
nouHeHO jiereH^apHBiM HenpeptiBHtiM 
JieHTOHHBIM OCTeKJieHHeM - O^HOrO H 3 
npHHijHnoB Jle Kop 6 i 03 Be, hto BBmaeT 
npHBep)KeHHOCTB aBTOpa k TeopeTHne- 
CKHM ^OKTpHHaM MO^epHH 3 Ma. BblCTa- 
bohhbih 3 aji My 3 ea BMen^aeT 60 nejiOBeK. 
My 3 en bbicotoh 16 m BoenpHHHMaeTCJi 
CO Bcex CTOpOH 3 aJIHBa, B 03 BBIHia^CB 
Ha 6 epery 03 epa. Jleremay po^eHHn 
o 6 pa 3 a JieTaiomeH TapejiKH b cbocm bo- 
o 6 pa 5 KeHHH Ocxap HHMeiiep BBipa 3 Hji 
myTKoii: «Kor£a-TO ^aBHO npojieTaBmaji 
Ha a ropo^OM neTaiOH^aa TapejiKa bocxh- 
THjiacB KpacoTaMH 3 thx mcct h peninjia 
ocTaTBca 3 ^ecB HaBcer^a h, np H 3 cmjihb - 
hihcb Ha 3 tom MecTe, nojio)KHjia Hanajio 
My 3 eio coBpeMeHHoro HCKyecTBa». H 3 y- 
MHTeJIBHBIH JiaH^Hia(J)T 6 yKBaJIBHO 05 KHJI 
c 3 thm 3 ^aHHeM b (jjopMe jieTaiomeH Ta- 
pejiKH, jieTaiomee 6 jno/me O. HHMenepa 
npH 3 eMjiHjiacB, Gpocnjia Kpyr tchh Ha 
Bo^e h 3 aMepjia. 

3 ^aHHH c 60 -tbix toaob, apxHTeK- 
Typa kotopbix b CBoeM o 6 pa 3 e tbht jie- 
reH^y o jieTaiomHx TapejiKax, OKa 3 ajiocB 
oneHB MHoro no BceMy MHpy, He npeTeH- 

Ha HcnepnBiBaiOH^yK) mnJiopMaimio, 
aBTOp CTaTBH pa 3 MecTHjia hx b TaOjiHije 
1 . 

Oahh H 3 KpynHeiiHiHx CTa^HOHOB 
5 Eiohhh «Sapporo Dome» (cm. Tadji.l) 
Tpy^HO epaBHHTB no MaeniTaOaM e 
JieTaiomeH TapejiKOH, ho eynep Tex- 
HOJiorHHHBin xapaKTep apxHTeKTypBi 
npH^aeT eMy ^aHTacTHHecKHH bh;j no- 

X 05 KHH Ha KOCMHHeCKHH K 0 pa 6 nB npn- 
mejiBi^eB. r HraHTCKHH Kynoji BMenjaeT 
TpnOyHBi Ha 40 000 3 pHTejieii, pacno- 
jio)KeH Ha OTKpBiTOM ynacTKe mioma- 
£bk> CBBime 30 reKTapoB, b ecTecTBeH- 
hom jiaH^ma(J)Te. Coopy)KeHHe bkjho- 
naeT neTtipe Ha^ 3 eMHBix h ^Ba no#- 
3 eMHBix 3 Ta)Ka odmen njiomam>io 6 o- 
nee 98 000 m. 

BeeMHpHO H 3 BCCTHBIH apXHTCKTOp 
Pnnap# Po/pKepc tfBjuieTCfl aBTop om 
KOCMH necKoro pecTopaHa «Evo» b BH^e 
CTeKjiaHHoro reoAe 3 HnecKoro Kynojia 
pacnojio)KeHHoro Ha bbicotc 105 m. Ha 
KpBirne OTejia Hesperia Tower b Eapce- 
noHe. Kynoji bbicotoh 7 m. HMeeT ^na- 
MeTp 22 m. h BecHT 42 tohhbi, ycTaHOB- 
neH Ha tohkhx MeTajuiHHecKHx Tpy 6 ax, 
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PecTopaH «Evo» b BapcejiOHe 


HaynHbiii peHTp b Kiiene 



npe^CTaBjiaeT co 6 oh ceTnaTyio MeTaji- 
JIHHeCKyiO KOHCTpyKI^HIO, Ha KOTOpOH 
ycTaHOBjieHBi cojmeHHBie naHejin. Co- 
opy)KeHHe 6 bijio hojihoctbio nocTpoe- 
ho Ha 3eMjie, a 3aTeM no^H^TO Ha KpBi- 
rny OTejui. 

HaynHBiH i^eHTp b KneBe b (jjopMe 
neTaiomen TapejiKH 6 yKBajiBHO nproeM- 


Mereedes-Benz Arena npOBomrrcn bbi- 

CTaBKH, KOHI^epTBI h npeACTaBjieHHu. 
OrpoMHBiii HaynHBiH ijemp b BH^e JieTa- 
iomeH TapejiKH noTepneji KOpadjieKpy- 
rneHHe b BpeMeHe, KOTOpBiii b pe3yjiBTa- 
Te na^eHHa nojiynHji CMemeroie o^hoh 
C^ epBI OTHO CHTeJIBHO /jpyroii - xyzjo- 
5KecTBeHHaa KOHimnimn o6pa3a. BHyrpH 



My3efi b BpeMeHe. TepMaHHH KoMnbiOTepHbiH 3CKH3 aKCOHOMeTpHH c 

TeaTpoM h KOH(|)epeHu-3ajioM. 
ApxHTeKTop B. HyMH 



06iphh bh^ yneSHoro peHTpa HCKyccTB hmchh Jle Po3eii Ha 6epery 
3KeHeBCKoro 03epa. UlBeHuapna 


jiHjica b 3 eMHyio apxHTeKTypy, ojinije- 
TBOpjra MenTy nejiOBenecTBa o bo 3 mo>k- 
HOCTH KOHTaKTa C HHBIMH I^HBHJIH 3 ai^H- 
3 MH. 

Rim BceMHpHOH BBICTaBKH 3 KC- 
nO-2010 b IIlaHxae, Ha 6 epery 
peKH XyaHny, 6 biji nocTpoeH KOMnjieKC 
« Shanghai World Expo Performing 
Arts Center» b BH^e JieTaiomeH Tapeji- 
KH. nocjie OKOHnamra Meponpmmni 
coopy}KeHHe CTajiH Ha 3 BmaTB no hmchh 
enoHeopa, KOMnaHHH Mercedes-Benz. 
3#aHHe njioma^bio 80 000 m 2 BKjnonaeT 
3 ajiBi Ha 1 8 000 mcct, 82 HOMepa tocth- 
HHH,BI, Mara 3 HHBI, KaTOK, meCTH 3 KpaH- 
HBIH KHHOTeaTp, 6 apBI, peCTOpaHBI, 
HOHHBie KJiydBI H HTpOBBie KOMHaTBI. B 


pacnojiojKeH My 3 eii HayKH o nejiOBeKe, 
3 eMjie h KOCMoee. 

Hobbih yne6HBiH Kopnyc sjihthoh 
HiKOJiBi-HHTepHaTa Ha 6epery !TCeHeB- 
ckoto 03epa CTpOHT h 3 bccthbih aMepn- 
KaHCKHH apxHTeKTOp BepHapA HyMH, 
KOTOpBiii HanoMHHaeT rnraHTCKyio 
CBepKaiomyio jieTaiomyio TapejiKy. 
Kopnyc KapHajia, Ha3BaH b necTB oc- 
HOBaTejni yne6Horo 3aBeAeHHH Jle Po- 
3en, BKjHonaeT b ced^i noMemeHHH rji n 
3aH3THH pa3JIHHHBIMH HCKyCCTBaMH. 
3 tot Kopnyc aohojihht cymecTByio- 
mHH aHCaMdjIb mKOJIBI, COCTOamHH 
H3 Tpa^Hi^HOHHbix nocTpoeK, crpyn- 
nHpoBaHHBix BOKpyr raaBHoro /mo- 
pa, a HOBoe coopy}KeHHe 3aMKHeT 3 to 

li 
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Pa3pe3 unpKa b AcTaHe. ApxHTeKTop ASmib/ja TojiereH 


npocTpaHCTBO. Hobbih Kopnyc b (jiop- 
Me jieTaiomeH TapejiKH «JIe Po3eii» 
pacnoji05KeH Heno^aneKy ot ropo/jKa 
Pojijib, Ha 6epery )KeHeBCKoro 03epa. 
OKpyrjiBiH, npHnjiiocHyTBm o6bcm 
nOCTpOHKH, HanOMHHaiOmHH KOCMH- 
necKHH Kopa6jiB, 6y#eT o6jiHijoBaH 
3epKajiBHBiMH naHejiaMH H3 Hep5Ka- 
BeiOmeH CTaJIH. BHyTpH nOCTpOHKH 
pacnoji05KaTca KOHijepTHBiH 3an Ha 
800 MecT, TeaTp, KOH(})epeHij-3ajiBi, eo- 
BMen^eHHBiH c 6 h6jihot6koh yneOHBiH 
I^eHTp, KJiaCCBI £Jia 3aHHTHH My3BIKOH. 
B 3 toh niKOJie ynaTca npe^CTaBHTejiH 
KoponeBCKHx ceMeii h ^HHacTHH npo- 
MBimjieHHBix MaraaTOB co Bcero MHpa, 
noaTOMy 3^ecB HMeiOTca pecTOpaHBi, 
xa^e h ^pyrne npocTpaHCTBa rjisl ot- 
ABixa h pa3BjieHeHHH. 

06pa3 «jieTaiomeH TapenKH» c 60 
to^ob, yyK e 6ojiee nojiyBexa nBjiaeTca o#- 
HOH H3 H3JIK)6jieHHBIX TCM B apXHTCKTy- 
pe, KOITja MO)KHO npO^eMOHCTpHpOBaTB 
HH)KeHepHBie £OCTH)KeHH;i, B03M05KH0- 
CTH HOBBIX KOHCTpyKI^HH H HOBBIX MaTC- 
pnaJIOB, CBa3aHHBIX C (J)aHTaCTHHeCKHM 
o6pa30M BBICHieH HHOnjiaHeTHOH H,HBH- 
jiH3au,HH, npHjieTaiOH^eH Ha 3eMjno. Ohh 
B onjion^eHBi b pa3HBix ranax 3^aHHH: 
5 khjioh ^om b Jloc - AH5Kejieee; Hayn- 
hbih peHTp r. BpeMeH; yneOHBiH Kopnyc 

HCKyCCTB 3JIHTHBIH HHTepHaT IIlBeHIja- 

Phh; CTaHH,Ha MeTpo b CaH IIeTep6ypre; 
i^HpK b r. Ka3aHB; TypHCTHnecKHe 6yHra- 
jio b J\om6slq, IIlBeHi^apHH; Ha KpBimax 
MHoro3Ta5KHBix OTejieii b EapcejiOHe, B 
rOHKOHre H JX2LHKQ B AjIMaTBI. 

IlepBBie 3KcnepHMeHTBi c o6pa3aMH 
jieTaiOHiHx TapejiOK 6 bijih CBioaHBi c no- 
ca^KOH KpyrjiBix njiocKHx ctjiep Ha toh- 
KHe H05KKH ^JHI £OCTH5KeHHH JierKOCTH, 
HO BnOCJie^CTBHH apXHTeKTOpBI CTaJIH 
CMejiee 3KcnepHMeHTHp0BaTB c o6pa3a- 
MH HJIO, TO Bp e3 aBHIHXCa B 3CMJHO B 
pe3yjiBTaTe KaracTpotjiBi, to 3acTBiBHiHx 

12 


b yp6aHH3Hp0BaHH0H epe^e, to He 3eM- 
hoto o6beKTa b ecTecTBeHHOM 3 cmhom 
jiaH^ma^Te. 

Abtop i^Hpxa b AcTaHe npocTO 
6jiaronojiyHHO npH3eMHHji neTaiomyio 
Tapenxy, hto ^ejiaeT ee o6pa3 no3H- 
THBHO-peaJIBHBIM. ApXHTCKTypHO- 
njiaHHpOBOHHaa opraHH3ai^Ha ijHpica b 
A cTaHe cjio^cHjiacB BCJie^CTBHe eneijn- 
$hkh npOHCxo^mnx b hcm npe^CTaB- 
jieHHH, b i^eHTpe pacnojio}KeHa apeHa 
KjiaccHHecKoro o6pa3ija ^HaMeTpoM b 
13 m. CTaH^apTHaa njioma/jB ijHpKOBoii 
apeHBi b 670 kb. m., BOKpyr KOTOpoii 
ycTpoeH KpyTOH uojs^qm mcct, o6eene- 
HHBaiOH^HH xopomyio BH^HMOCTB nO- 
cpe^CTBOM no^BeMa Ha 12 cm. Ka5K#oro 
noene^yiomero pa/ja. Pa3pe3 i^Hpxa 
noKa3BiBaeT, hto KOHCTpyKTHBHoe pe- 
rneHHe 3^aHHa ijnpxa ^ocTHraeTcn 
yCTpOHCTBOM MeTaJIJIHHeCKHX 4>epM c 
OnOpHBIM KOJIBH,OM b ijeHTpe, r^e pae- 
nOJIO}KeHBI KOJIOCHHKOBBie yCTpOHCTBa 
Ana B03AyniHBix THMHacTOB. XapaK- 
TepHOH 0 C 06 eHH 0 CTBK> BHyTpeHHCH 
njiaHHpOBKH i^Hpxa aBjiaiOTca KOJiBije- 
BBie KOpH^OpBI, B/JOJIB KOTOpBIX paCnO- 
jiaraiOTca bxo/jbi b napTep h aM(j)HTe- 
aTp. Ohh pa3^ejieHBi Ha apycBi h 3axy- 
JIHCHyiO HaCTB. 

U,HpK HMeeT 3pHTeJIBHBIH 3an BMe- 
CTHMOCTBK) 2000 3pHTCJieH, Ha Hyjie- 
Byio OTMeTKy noceTHTenH nona^aiOT 
nepe3 6, crpynnnpOBaHHBix no jibq 
HinpoKHe AByx MapmeBBie JieCTHHIJBI 
Ha Kpyrjiyio Teppacy hihphhoh b 15 m., 
KOTOpaa 3pHTeJIBHO BoenpHHHMaeTea 
noca^OHHOH njioma^KOH «jieTaiomeH 
TapenKH». Ejiaro^apa opraHH3au,HH 
KpyroBoro npocTOpHoro BecraOiojia 
BOKpyr 3pHTejiBHoro 3ana h TpexcTO- 
pOHHen 3arpy3KH, opraHH3yeTca 6e3- 
onacHaa c bbicokoh nponycKHoil cno- 
co6hoctbk>, Heo6xoflHMaa b 3pejiHH^- 
hbix 3 flaHHax, 3BaKyai^na 3pHTejieii 


b OKCTpeHHBix cjiynaiix. Ha otmctkc 
-4m. no npoeKTy 6 biji 3anjiaHHpOBaH 
(J)HHTeC-I^eHTp C TpeHa)KepHBIMH 3a- 
jiaMH, He ocyn^ecTBjieHHBiH b BH^y xa- 
paKTepHoro aji^ Ka3axcTaHa Hei^ejie- 
Boro Ha3HaHeHHa Oio^jkcthbix cpe^CTB. 

Oeo6eHHOCTB njiaHHpOBKH I^HpKa 
3 to opraHH3aijH5i ^eaTejiBHOCTH apeHBi, 
npaKTHnecKH OTKpBiTOH o6o3pe- 

HHH CO Bcex CTOpOH, 3a HCKJHOHeHHeM 
o^Horo y3Koro BBixo^a Hano^oOne toh- 
HeJia JXJISi apTHCTOB H ^peCCHpOBaHHBIX 
5KHBOTHBIX, T^e OHH nOaBJBHOTCII H HC- 

ne3aiOT nocne npe^CTaBjieHHa. CoBpe- 
MeHHBie I^HpKOBBie IHOy BKJHOHaiOT B 
CBOH npeACTaBJieHHH MyjIBTHMe^HHHBie 
3jieMeHTBi, KOTOpBie eoneTaiOTca co CTa- 
pBIMH I^HpKOBBIMH 5KaHpaMH. 

npHpO^HO-KJIHMaTHHeCKHe (JiaK- 
TopBi AcTaHBi xapaKTepH3yiOTca KaK 
eaMBie eypOBBie Ha 3eMjie, r^e HH3KHe 
3HMHne TeMnepaTypBi Ha (J)OHe aKTHB- 
HOH BeTpOBOH ^eaTCJIBHOCTH, CBa3aH- 
HBie CO CHOKHBIMH 3aHOCaMH, C TJiyOH- 

hoh npOMep3aHHa rpyHTa 2,4 m. npo- 
^HKTOBajin CBaiiHBie 5Kejie3o6eTOHHBie 
(JiyH/jaMeHTBi. 3^aHHe i^HpKa coctoht H3 
Tpex OT^eJIBHBIX naBHJIBOHOB - OCHOB- 
Horo 3^aHHa i^HpKa - apeHBi e MaHOKeM 
h Tpn6yHaMH pemeHHoe b KapKacHoii 
CHCTeMe, narny apeHBi nepeKpBiBaiOT 
paMBi, paenoji05KeHHBie no KOJiBi^y b pa- 
^najiBHOM HanpaBjieHHH, BBinojiHeHHoe 
B CTaJIBHBIX KOHCTpyKpH5IX. 

ApxHTeKTypa 3^aHHa pnpKa b AcTa- 
He nocBameHa r^e yMecTHO hc- 

nojiB30BaHHe cjiaHTacTHHecKoro o6pa3a 
jieTaiOHieH TapejiKH, KOTOpBiii nojiyHHji- 
e a oneHB eepBe3HBiii, 6e3 hpohhh, r^e 
hhkto He eoMHeBaeTca, hto jieTaiomaa 
TapejiKa - peajiBHBiii o6bckt, npe^o- 
CTaBjieHHBiii peOeHKy /yin pa3BHTHa h 
pa3BjieHeHHa. O^HOBpeMeHHO, o6pa3 
3^aHHa aeeoi^HHpyeTca e BBieoHaiiHiH- 
MH HHOnjiaHeTHBIMH TCXHOJIOrHaMH, H B 
HeKOTOpOM po^e aBjiaeTca naMaTHHKOM 
MenTe, hto6bi HejiOBeHecTBO ^opoejio ^o 
HHonjiaHeTHBix KOHTaKTOB, Kor^a eaM 
apxHTeKTOp ocTaeTca ctopohhhkom ny- 
^ee, h KaK roBOpHji AjiB6epT OnHinTeiiH: 
«Bbi MOiKeTe >khtb TaK, KaK 6y^TO ny^ee 
He ObiBaeT, h bbi Mo^ceTe >khtb TaK, KaK 
6y^TO Bee b 3tom MHpe aBjiaeTca ny- 

OM...» 

B cmambe 6ujiu ucnojib3oeaHbi 
Mamepuanu apxumeKmopa 
A6udbda Toneaen 



HHTepHeT pecypc b TaSjinue 1 . 
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HaHMCHOBaHHe 
o6i>eKTa h 
HCn 0 JH> 30 BaHHbIH 
MaTepiiaji 
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TKhJIOH ROM 

Chemosphere 
JIoc-AH/picejiec 
^Cejie3o6eTOH, MeTajui h 
^epeBO 



Tor aBTop, nocTpofiKH, HHTepHeT 

xapaKTepncTHKH a/jpeca, ccmjikh 


1960 tor JIoc-Aimejiec 

aMepHKaHCKHH apXHTCKTOp 
, 3 , 5 koh JlayTHep. 
BbicoTa 9 m 
S- 200 m 


http://tranio.ru/ 

world/spotlight/ 

ufobuildings/ 
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Hhcthtyt HaynHO- 
TeXHHHeCKOH H 3 KOHOM. 
HH(j)OpMaiJHH pa^OM 
MeTpo «JIbi 6 n^CKaa» 
KneB 


1971 toa 

ApXHTCKTOp 
OnopnaH lOpteB 
JI. Hobhkob ^Cejie 3 o 6 eTOH, 
MeTajui, CTeKjio 


http ://www. archi. 
ru/press/world/ 
presscurrent. 
html?nid=46268 
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BbiBinee 3 ^aHHe My 3 ea 
A3J1K 

^Cejie3o6eTOH, MeTajui 


1975-1978 

lOpHH PereHTOB 
BBICTaBOHHBIH IJCHTp 


http://archi.ru/ 

press/russia/ 

presscurrent. 

html?nid=39035 



KoH^epeHi; ijeHTp 
«Evoluon» b 
HH^epJiaH^CKOM 

ropo/je 3 hhaxobch 
)K ejie3o6eTOH, 
MeTajui 


1966 rofl 

Philips 

Apx. JIvh KpHCTuaHKaji^ 


http://tranio.ru/ 
world/ spotlight/ 
ufobuildings/ 
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My3eii coBpeMeHHoro 
HCKyccTBa b HnTepoe, 
Bpa 3 HJIHjI, 

^Cejie 3 o 6 eTOH, MeTajui, 

CTCKJIO 


1998ro# 

Ocxap HuMenep 
BticoTa 16 m 
fl,HaMeTp xynojia 50 m 
Onopa AnaMeTp 9 m 


http://tranio.ru/ 
world/ spotlight/ 
ufobuildings/ 
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CTa^HOH 

«Sapporo 

Dome» 

Cannopo, >InoHHa 
MeTanji, 
^Cejie3o6eTOH 
BeTOH 


200 lr. 

Apx. XnpocH Xapa 

(41580 MecT) http://tranio.ru/ 

2009 ro^a peKOHCTpyKiiHii world/spotlight/ 

(53796 MecT.) ufobuildings/ 

OdmaaS- 98 000 m 2 
BbicoTa CBbinie 60 m 



rocTHHHi^a «TapejiKa» 
Rom 6 zlPl, Poccha, 

^Cejie3o6eTOH, 

OreKjio 


U,HpK 

Ka3am> 

1890 toa - AepeBO 
1967 

7Kejie3o6eTOH, 

MeTajui 


CTaHi^na MeTpo 
‘TopBKOBCKafl” 
CaH - IleTep6ypr 
MeTajui, 
)Kejie3o6eTOH 


Rom neTaiomaa TapejiKa, 
IIlTaT TeHHecn, C111A 
^Cejie3o6eTOH 
MeTajui 


1979r. 

(j)HHCKHH apXHTeKTOp MaTTH 
CyypOHeHa 

Pacnoji 05 KeHHa Ha BbicoTe 
2250 MeTpoB HaA ypoBHeM 

MOp^, 

Ha CKnoHe ropti Mycca- 
AnHTapa 


1967 toa 

Apx. T. M. IlHHyeB, hh>k. O. 
H. BepHM h E. IO. BpyAHBiH. 
BbicoTa- 23 m 
^ naMeTp- 65 m 


2009r. 

PeKOHCTpyKAH^ 


1970r 

ApXHTeKTOp Kyprac Khh r 


http://mskam. 

bestpersons. 

ru/feed/ 

postl9170398/ 


http://iuzhanina. 

ra/index.php/ 

kazanskij- 

gosudarst- 

vennyj-czirk. 

html 


http:// 

ru.wikipedia.org/ 

wiki 


http://www. 
liveintemet.ru/ 
users/ 1045060/ 
postl 08367076/ 
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^OM-naMJiTHHK Ha rope 
Ey3Jiy#)Ka 
5Kejie3o6eTOH 


http:// 

1980ro£ ru.wikipedia.org/ 

MeMOpHajitHtiH naMOTHHK wiki/%Cl%F3% 
dojirapCKHM KOMMyHHCTaM E7%EB 

%F3%E4% 

E6%E0 
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PecTopaH 
Hesperia Tower 
b EapcejiOHe 
MeTami, CTeKjio 
CojiHeuHBie naHejin 


naBHjiBOH Mercedes- 
Benz Arena 
3KCTIO-2010 
b UJaHxae, 
!TCejie3o6eTOH, 
MeTami, 
Ctckjio 


My3eii h HaynHBin neHTp 
Universum Bremen 
EpeMeH 

MeTami ^Cejie3o6eTOH, 



U,eHTp HCKyecTBa b 
KopHyane, HiBenuapua. 
Kopnyc KapHarw 
HHCTHTyTa 

JIePo3eii!TCejie3o6eTOH, 

MeTami, 

Ctckho 


Richard Rogers Partnership 
h Alonso-Balaguer. 
Kynon BBicoTa 7m 
^HaMeTp 22 m 
Bee 42t 

06maji BBicoTa 105m 


201 Or. 

«MANICA arhitectur» 
Odmaa S- 80 000 m 


2000r 

apxHTeKTOp ToMac Klumpp 
Odmaa S-4000 m 2 


2010 

EepHap Hymh 


http://tranio.ru/ 

world/spotlight/ 

ufobuildings/ 


http://tranio.ru/ 

world/spotlight/ 

ufobuildings/ 


http:// 

en.wikipedia.org/ 
wiki/Universum_ 
Science Center 


http://archi.ru/ 

projects/world/ 

objectcurrent. 

html?oid=6729 
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AjiMam. OrajiejiHTeHHaa 
MacTepCKaa. 2003r. 
^HaMeTp 12 m. 
^Cejie3o6eTOH, 
MeTanji 


U,HpK 

AcTaHa. ^Cejie3o6eTOH, 
MeTann, CTeioio 


2004r 

Bhktop Khm, 
ByjiaT lOMaxaeB 


2003r. 

apxHTeKTOp TonereH 
A6jxttJibAa 
,H,HaMeTp 60 m 


http://yvision.kz/ 

post/222913 


http://www. 

circuses.su/ 

astana/ 



My3eu ko CMOHaBTHKH 
b ropo^e Xaicyn 
npe(J)eKTypbi HcmcaBa 
^Cejie3o6eTOH 
MeTajui 


3K30THHeCKHH OTCJIB 

Treehotel, 
jieca LLlBeijHH, 
^Cejie3o6eTOH, /jepeBO 
MeTajui 


Crpoaineeca 3^aHua 
Apple — Campus 2 
)Kejie3o6eTOH 
MeTajui 


http://www. 

komi.com/ 

JAPANESE/ 

vorobyova/ 

kniga/kniga4. 

html 


201 Or 

Haxo^HTca Ha bbicotc 7 

MCTpOB 

Me>K^y /jepeBbaMH 
D 8m 


http://www. 
vzavtra.net/ 
sovremennye- 
zdaniya / 
otel-nlo-novye- 
apartamenty- 
v-treehotel-po- 
forme- 


xaMnyc 6y/jeT totob k 2015 
roay 

HopMaH OocTep 


http://loveopium. 

ru/arxitektura/ 

ofis-samoj- 

dorogoj- 

kompanii-v-mire. 

html 
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THE CONTEXT OF NATURAL 
ENVIRONMENT IN THE ARCHITECTURE 
OF THE»PROMENAD» SHOPPING 
CENTER IN ALMATY, 2003 
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The article is focused on the Almaty «Promenade» shopping center 
architecture, the artistic image of which was inspired by the context of 
the location. 
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image. 
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KOHTEKCT nPHPO^HOTO OKPY^CEHH^ 
B APXHTEKTYPE TOPrOBOrO UEHTPA 
«nPOMEHA£» B A JIM AT El 2003 E 

KnccaMe^HH EM., Kauu. apxHTeiaypBi, npoij). 

Ka3axcKaa rojiOBHaa ApxHTeKTypHO - CrponTejiBHaa 
AKa^eMna, Ka3axcTaH 

CTaTta nocBHineHa apxnTeKType TOproBoro ueHTpa «IIpOMeHau», 
pacnojio^ceHHoro no npocncKTy A6aa b AjiMaTti, xyjto^cecTBeHHtin 
o6pa3 KOTOporo 6 biji HaBCHH kohtckctom MecTa. 

KjnoneBbie cjioea: apxHTCKTypa, kohtckct, opneHTauna, ropt>i, 
xyjto^cecTBeHHtm o6pa3. 

y nacTHHKH KOHijiepeHLiHH, HaunoHajibHoro nepBeHCTBa no HaynHon aHamiTHKe, 

OTKpbiToro EBponencKO-A3iiaTCKoro nepBeHCTBa no HayuHon aHajmTHKe 


http://dx.doi.org/10. 1 8007/gisap:tsca.v0i6. 1142 


r jiaBHBiM (jjaca^OM TOproBBih uemp 
«IIpOMeHa^» B AjIMaTBI OpHCHTHpO- 
BaH Ha npocneicr Adaa, xo tsl bbi He yBnun- 
Te ero Ha c])OHe rop, me onepTaHna KpOB- 
jih rojiydoro UBeTa, yjiaBjiHBaiOT noBTOp 
ropHBix npHjiaBKOB, a ycTaHOBjieHHBin 
nepeu cjtaca^OM ctckjwhhbih octpoko- 
HeuHBiH KOHye noxo5KHH Ha rojiydyio ejiB, 
opraHHHHO ejiHBaiOTca b BameM eo3HaHHH 
C KOHTeKCTOM npHpO^HOTO OKpy)KeHH5I. 

HecMOTpa Ha to, hto maBHBm cfiacau 
TOproBoro ueHTpa «IIpOMeHau» b )kh3hh 
H e BocnpHHHMaeTca Ha (jiOHe rop, oh Bee 
hk e opraHHHHO npHcyrcTByeT, ero apxn- 
TeKTypa npouojuKaeT ropHyio TeMy MecTa, 
noTOMy hto me 6 bi bbi He HaxounjincB b 
ropoue, bbi Bcema dyueTe oiuyiuaTB bjih- 
nHne rop. «riepeuo mhoh ctohji Bonpoe, 
b ueM 3aKjnouaeTca kohtckct MecTa h me 
pojiB uejiOBeKa b 3toh KapTHHe?» - tobo- 
pHT aBTOp npoeKTa lOeynoB III. 3. 

MeHH maBHBIM OpHeHTHpOM B 
AjiMaTBi aBjiaiOTCii ropBi, - roBOpHT aBTop, 
OHH CJIOBHO MarHHT nOBOpaHHBaiOT MeHH, 
a pHcyio KOMno3HUHio Ha dyMare, opn- 
eHTHpOBaHHyio Ha lor, Ha ropBi, a He Ha 
eeBep, KaK nojio^ceHO. Bo3mo)kho, npoeK- 
THpy n 3uaHHe TOproBoro ueHTpa «IIpOMe- 
Hau», a nojiaraji, hto ropBi, ua>Ke ecjin hx 
H e bhuho e KOHKpeTHoro yuacTKa, ohh Bee 
paBHO aBji5iiOTca maBHBIM apryMeHTOM 
jiiodoro MecTa b AjiMaTBi. FEyuatf MecTO 
CTpOHTeJIBCTBa, aBTop o6Hapy)KHji, HTO 
euBa He3aMeTHBiii yicjiOH Ha npoeKTnpye- 
moh MecTHOCTH c BOCTOKa Ha 3anau BUOJIB 
npoeneKTa Adan HadnpaeT BBieoTy b 3,5 
MeTpa, 3Toro 6 bijio BnojiHe uocTaroHHO, 
HT06 bI 0praHH30BaTB UOKOJIBHBIH 3Ta>K e 
eaM0CT05ITeJIBHBIM BXOUOM, KpBima KOTO- 
poro CTajia 6 bi nacTBio ropoucKon mioiua- 
UH BOKpyr 3uaHHH. «5I BepHyji ropouy ero 

18 


TeppHTOpHIO, paenOJI05KHB HaCTB 3UaHH5I 

nou 3eMjieii, h cuejiaji 3 to nouTH He 3aMeT- 
ho, noTOMy hto hhkto He nouo3peBaeT, 
HTO nOJIOBHHa 3UaHH5I HaXOUHTCa nou 3eM- 

jien b 7000 kb.m npH odiuen mioiuaun b 1 5 
tbic. kb. m., OHa cnpirraHa, a ctckjhihhbih 
KOH ye «rojiy6oii ejiH» hbjiuctcii He tojibko 
UHT aTOH apXHTeKTypHOH (JlOpMBI rOpHOH 
MecTHOCTH, ho cjiOHapeM ecTecTBeHHoro 
ocBemerora bxouhoh nacTH uokojibhoto 
3Ta»ca. ApxHTeKTypa 3uamni «IIpOMeHau» 
He hto HHoe, KaK adcTparHpoBaHHBiH ap- 
xHTeKTypHBiii o6pa3 rop 3anjiHHCKoro 
AnaTay, a BepHen ero nouuo^Knn. Abtop 
npHuaBaji dojiBinoe 3HaneHHe CTeKjMH- 
HOMy KOHycy, KaK xyn,o>KecTBeHHOH cjiop- 
Me, KOTOpBIH UOJDKeH 6bIJI 6bITB HaMHOTO 

BBime, neM nocTpoeH, a ero ocHOBaHHe 
- niHpe, y ocHOBaHHH KOHyca Ha ypOBHe 
3KcnjiyaTHpyeMoii KpOBjiH pacnojiarajica 
(jiOHTaH. CTpyH (JiOHTaHa, OMBrnan KOHye, 
C03uaBajiH aypy CBeTa h boubi, b jiynax 
KOTOporo nouHHMajiocB 6 bi uepeBO, no _ 
ca)KeHHoe nou hhm b ypOBHe uokojibhoto 
3Ta»ca. CTeKjiHHHBiii nojiBih KOHye b Hipe 
CBeTa h 6pBi3rax boubi Hau upeBOM }kh3hh 
UOJUK eH 6 bUI CTaTB HH dOJIBHie, HH MeHB- 
me, KaK mcctom MeunTaunn nejiOBeKa, me 
b cyeTe cyeT, b TOproBOM ueHTpe, nejiOBeK 
Mor 6 bi cocpeuoTOHHTBca h 3auyMaTBCn 
o CBoeM nyTH k BHyipeHHen rapMOHHH. 
Eojibhioh CTeiGiaHHBiH KOHye 6 biji UO- 
poroii Hueeh, h npHHuiocB ot Hero OTKa- 
3aTBca, a dojiee ckpomhbih npeBparajicn 
tojibko b cjjOHapB BepxHero CBeTa, xom 
nepBOHanajiBHO h 6bijio noca5KeHO uepeBO 
no Huee npoeKTa, ho oho He npmKHjiocB. 

IIonepeHHBiH pa3pe3 no raaBHoii 
bxouhoh rpynne onpOKHHyroro nojiy ko- 
Hyca h KOHyca «rojiy6oii ejin» bxouhoh 
rpynnBi uokojibhoto 3Ta»ca ueMOHCTpH- 


pyiOT BHyipeHHioio cb«3b nou3eMHoro 
ypOBHtf C TpeX3Ta)KHOH HaCTBIO 3UaHHH. 
KpoBjia TpeTBero 3Ta»ca coctoht H3 5-th 
paBHOMepHO noBBimaiOHiHxca CTyneHeii, 
C03UaiOIUHX IUiaBHBIH H3 Th 6 KpOBJIH, OpH- 
eHTHpOBaHHBiii Ha npoeneKT A6aa, hto 
C 03uaeT doraiyio cji05KHyio komho3huhio, 
me noBTOp BBiCTynoB 3uaHHH no 9 m. 3a- 
MeTHO yuJiHHaioT (Jiaeau, co3uaBaa CBoeo- 
6pa3HBIH (JlOH 3HaHHTe JIBHOrO , pa3BHBaiO- 
meroea b npocTpaHCTBe 3uaHHH. PneyHOK 
npocjjHjia MeTajuiHHecKHx Heeyiunx dajiOK 
KpOBJIH 6 bIJI OHeHB Ba>KeH H, XOTH KOMnBIO- 
Tep 6 biji nou pyKoh, ho a uoBepaji tojibko 
pyKe. TI pHCOBaji hx u o Tex nop, noxa Kpn- 
Ban MeHH He ycTponjia, noTOM BBipe3aji 
jieKajio, noTOM nocTponji unarpaMMy no 
TOHKaM n tojibko noTOM nepeHee jihhhio 

TOHB B TOHB B KOMnBIOTep H TOJIBKO nOTOM 
H3rOTOBHJIH (jjepMBI O^HH B O^HH C MOH- 
MH HepTOKaMH. XyU05KeCTBeHHBIH o6pa3 
3UaHIM 3anOMHHaiOIUHHCa, OH 5IBHO BBIUe- 
jiaeTca Ha cjjOHe eoeeuHnx 3uaHnn cbohm 
npnpouHBiM nponcxo5KueHneM, HaBeaH- 
HBIH rOpHOH TeMaTHKOH, a, B03M05KH0, H 
accounupyeTca e BOjmyioiueH jinHnen 
enycKaiOHieroca mjiehcjja B03uymHBix no- 
tokob B03uyxa e rop - (JieHa. ApxHTeKTy- 
pa raaBHoro (jjacaua cocTaBjieHa H3 ueyx 
(JiopM - onpoKHHyroro nojiy KOHyca bxou- 
hoh rpynnBi n nojiyunjinHupa, BBiCTynaio- 
iune H3 BepTHKajiBHon iuiockocth (Jiacaua. 
KpoBjia OHepHHBaeT nnaBHyio jihhhio TaK, 
hto He conpHKacaeTCH $opM (jjacaua, ho 
h He napHT Hau hhmh. rjiaBHBin (Jiacau 
o6pa3yiOT eaMOCToaTejiBHBie, tccho npn- 
CTaBJieHHBie (JlOpMBI, npH 3TOM odpaTHBin 
nojiy KOHye HeMHoro BBiuBHHyr, a nojiy- 
UHJIHHUp COMKHyjiea C KpOMKOH JIHHHCH 
KpOBjin, KaK dyuTO nounnpaeT KpBimy. 3to 
co3uaeT HeKOTOpoe cnopHoe HanpiDKeHue, 
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ho h flpicyio OKcnpeccHio CBeTa h TeHeii b 
apxHTeKiype maBHoro (jiacana. BepxHHe 
onepTaHHa onpOKHHyToro nony KOHyca h 
nojiyi^HjiHH^pa ok 6yzjTO Tpe6yiOT noBTO- 
pa onepTaHHH KptmiH - maBeHCTByiOHzeH 
TeMBi apxHTeKiypBi. DiaBHBiH (jiaca n bbi- 
nojiHeH b BHTpa>Ke 3epKajiBHoro CTeioia, 
npH^aioHZHH omymeHHe npa3HHHHH0CTH 
BOJiHOo6pa3Horo ocTeioieHiui. Peryjrap- 
HOCTB H e^HHCTBO TeOMeTpHHeCKOTO HJie- 
HeHHa 3epKajiBHoro BHTpa>KHoro nonoTHa 
Bcex (jjacanoB, npnnaeT MonyJiBHO ctb h 
CTporocTB apxHTeKiype TOproBoro neH- 
Tpa, KOTOpBIH flOCTaTOHHO TaKTHHHO KOp- 
pecnoH^HpyeTca c apxHTeiaypOH ^Bopi^a 
cnopTa hm. EajiyaHa lIlojiaKa, pacnojio- 
}KeHHBIH pa^OM h nocTpoeHHBm b 70-TBie 
tohbi. Bxo^Haa rpynna hokojibhoto 3Ta5Ka 
o6o3HaHeHa b iuiaHe KpyroM, BOKpyr koto- 
poro aM(j)HTeaTpOM cnycxaiOTca KpyTBie 
CTyneHH, 3to o6o3HaneHHe HedojiBHioii 
rnioiHann npnnaeT oco6yio 3HaHHMO ctb 
b KOHu,enu,HH npoeKTa yniOBOH bxohhoh 
rpynnBi, BenyiHeii Bac k KOHycy «rojiy6oH 
ejiH». Iljioma/jKa BOKpyr CTemi^HHoro 
nojiy KOHyca «rojiy6on ejin» - 3Kcnjiya- 
THpyeMaa KpOBjia hokojibhoto 3Ta»ca hc- 
nojiB3yeTca ropo^caHaMH kslk napKOBKa 
nepen hc6ojibhioh BpeMeHHOH jieTHen 
ruionza^KOH no n KynojiBHBiM tchtom. Jler- 
xaa h 3JieraHTHaa apxHTeKiypa TOproBoro 
Hempa «IIpoMeHa^» TaKTHHHO BnHcaHa 
b rpa^ocTpOHTejiBHBie ycjiOBHa h yxpa- 
rnaeT MecTO, me ctoht. B njiaHe 3naHHe 
TOproBoro Hempa npencTaBjraeT npuMoy- 
rOJIBHHK ^JIHHOH B 108m. HIHpHHOH B 72m. 
IO}KHBie yniBi npuMoyrojiBHHKa CKomeHBi 
non 45 rpanycoB. IIpaMoyrojiBHHK njiaHa 
C I05KH0H CTOpOHBI H B^OJIB yjl. EaHTypCBI- 
HOBa o6pa3yeT 3-x STamioe 3naHHe, me 
pa3MemeHBi ocjiHCHBie noMemeHHH Hempa 
c maroM no 4,5 m.b2 npojieTa. OcTajiBHan 
nacTB 3jwnvL perneHa b KOHCTpyKTHBHOH 
CHCTeMe MeTajuiHnecKoro Kapxaca maroM 
9m. Ha 9m. YHHKaJIBHOH KOHCTpyKTHBHOH 
o eo6eHHO ctbk) 3£amHi aBjraeTcn CMenoe 
HCn0JIB30BaHHe CMemaHHOH KOHCTpyK- 
THBHOH CHCTeMBI, n03B0JIHBHIHH paCCHH- 
TaTB 3^aHHe KaK c^hhbih naBHjiBOH, 6e3 
eeHCMOHIBOB. (KOHCTpyKTOp BaHHUITCHH 

M.M.) 

UpKOJIBHBIH 3Ta>K nepeKpBIT 5KeJie- 
306eT0HH0H KeCCOHHpOBaHHOH njIHTOH 
BBICOTOH B 45 CM., C TOJIHJHHOH 06OJIOHKH 
KeccoHa b 9cm. Rams He apxHTeKTop no- 
HHMaeT, HTO BBICOTa KeCCOHHpOBaHHOH 
njiHTBi npn nponeTe 9 m. mchbhic b 2 pa3a 
o6bihhoto 5Kejie3o6eTOHHoro nepeKpBiTHa, 


a 9 cm. o6ojiOHKa kcccohbi - cmcjioctb h ny- 
TBe KOHCTpyicropa. CeKpeT jierKoro moho- 
jihthoto KeccoHHpOBaHHoro nepeKpBrma 
3aKjnoHaeTca b tom, hto oho pa6oTaeT KaK 
npocTpaHCTBeHHaa CTpyioypa, pacnpene- 
junomaa Harpy3Ky Ha ceTKy kcccoh 90 cm 
Ha 90 cm. KeccoHHpOBaHHaa mima HMeeT 
yioioH, oOecnenHBaiOH^HH c6poc bohbi c 
noBepxHO cth 3KcnjiyaTHpyeMOH KpOBjiH. 
HHBepCHOHHaa KpOBjia hokojibhoto 3Ta»ca 
HMeeT KOH(j)opMHoe npeo6pa30BaHHe Tpa- 
HHHHOHHOH 3KCnjiyaTHpyeMOH IUIOCKOH 
KpOBJIH. KOHCTpyKTHBHO Tpa^HH,HOHHa^ 
njiocKaa KpBirna, coctoht H3 HecynjeH iijih- 
tbi, Ha KOTOpyio no cjioio nap0H30JinHHH 
yjio)KeH Tenji0H30JiaHH0HHBiH MaTepnaji 
(njiHTBi H3 MHHepajiBHOH BaTBi), 3aiHH- 
H^eHHBIH OT B03ACHCTBH5I aTMOC^epHBIX 
OCa^KOB Timp0H30JI5mH0HHBIM KOBpOM Ha 
OCHOBe 6HTyMOCO^ep5KaH^HX pyjIOHHBIX 
MarepHajiOB . OnHaKO TaKaa KOHCTpyKipra 
odnanaeT hcjibim panoM HenocTancoB, TaK 
KaK He Bcema ynaeTca odecneHHTB noji- 
Hyio repMeTHHHOCTB nap0H30Jiai^H0HH0- 
ro cnoa, BCJie^CTBHe Hero BonnHBie napBi 
npOHHKaiOT b TOJimy yrenjimejni h Ha- 
KanjiHBaiOTC^ b hcm, nocKOJiBKy hjiothbih 
TH^p0H30JT5IHH0HHBIH KOBCp npeiHITCTByeT 

HcnapeHHio Bjiara. C TeneHHeM BpeMeHH 
b yTenjiHTejie CKanjiHBaeTca mhoto Bjiarn, 
KOTOpaa CTeKaeT bhh3, o6pa3ya Ha noTOJiKe 
MOKpBie rorma. KpOMe toto, npn OTpni^a- 
TejiBHBrx TeMnepaiypax Bo^a 3aMep3aeT, 
yBejiHHHBaeTca b o6bcmc h OTpBiBaeT th- 
^pOH30JMi^Hio ot ocHOBaHHa. B npoi^ecce 
3KcnjiyaTai^HH th^poh30jmi^hohhbih KOBep 
no^BepraeTca KjiHMaTHne ckhm h MexaHH- 
neCKHM B03ACHCTBH5IM, HTO npHBO^HT K 
B03HHKH0BCHHK) TpeH^HH, Hepe3 KOTOpBie 
BO^a npOHHKaeT b noMeuzcHHe. IIpHMe- 
HeHHe HHBepCHOHHOH KpOBJIH C HCnOJIB- 

30BaHHeM reoTeKCTHjia, aBjiaionieHca no^- 

JI05KK0H UOJ3 TpOiyapHOH njIHTKOH flajio 
5KejiaeMBiH 3(J)(J)eKT - KpBirna He npoTeKaeT, 
a BO/ja c KpOBjiH OTBO^HTca no jxsyM Ha- 
npaBjieHH^M. IIo Kpaio SKcnjiyarapyeMoii 
KpOBjiH Ha^o 6bijio ycTaHOBHTB nepHjia 
BBICOTOH 90 CM, HTO 6bUIO He 5KCJiaTCJIBHO, 
3^aHHe Tepajio 6bi BBicoiy, a maBHoe npn- 
mamaiomyK) cbh3b c noKynaTejiaMH, no- 
3TOMy BMecTO nepHji 6bijih ycTaHOBjieHBi 
H,BCTOHHHKH C OopTaMH BBICOTOH B 45 CM. 
ApxHTeKiypa TOproBoro i^eHTpa «IIpOMe- 
Ha^» 6Buia npo^yMaHa jjp mcjiohch. IIjiHTa 
nepeKpBiTHa hokojibhoto 3Ta»ca onnpaeT- 
ca Ha HecymHe 5Kejie3o6eTOHHBie moho- 
JIHTHBie KOJIOHHBI, BCpXHHH HaCTB KOTOpBIX 
Ha ypOBHe 2-ro h 3 -to 3Ta^ceii CTajiBHBie 


CKB03HBie, COCTaBJieHBI H3 «II» o6pa3HBIX 
MeTajuiHHecKHx uiBejuiepoB. HcnojiB30Ba- 
HHe KOM6HHHpOBaHHOH KOHCTpyKTHBHOH 
CHCTeMBi 5Kejie3o6eTOHHoro h CTajn>Horo 
KapKaca no3BOjmjio H36e)KaTB cchcmoih- 
bob - pa3^ejieHHe 3^aHHe Ha omejiBHBie 
CHMMeTpHHHBie oObCMBI, Heo6xOAHMBie 
npn acHMMeTpHHHOH KOMno3Hii,HH iuiaHa 
H pa3HOBBICOTHBIX TOpTOBBIX naBHJIBOHOB. 
KeccoHHpOBaHHaa njiHTa nepeKpBiTHa 
hokojibhoto 3Ta»ca 6Buia TpyaoeMKa npn 
BBinOJIHeHHH OmeJIOHHBIX pa 60 T, HO OHHO- 
BpeMeHHO h KpacHBa, no3TOMy a otkpbui 
ee b HByx MecTax: bo bxohhom bccth6io- 
jie hokojibhoto 3Ta>Ka h npn nojiyKpyrjiOH 
jiecTHHHe maBHoro Bxona, hto CBnpajio 
pOJIB B (JlOpMHpOBaHHH HHTCpBCpOB 3 ^- 
HHH. «B (^OpMHpOBaHHH HHTCpBCpOB MHC 

6jih5kc noHxoH (jjyHKHHOHajiHCTOB, me 

HHTepBep HOJI5KCH BBIpa5KaTB KOHHenHHIO, 
3aji05KeHHyio b caMOM npoeicre, bhjiotb 
ho MeOejiH h HeTajieH. CmianKH kpobjih 
o6pa3yiOT TeMy HHTepBepa, KOHCTpyKHHH 
OCTaBJieHBI OTKpBITBIMH JSjm yBCJIKHCHHII 
BHyipeHHHx npocTpaHCTB, 6jiaronapa no- 
cjieHOBarejiBHOMy no^BeMy CKjianoK no 
MeTpy co3naiOTca HByxcBeTHBie npocTpaH- 
CTBa C BepXHHM OCBdHeHHeM», - TOBOpHT 
aBTOp npoeicra 111.3. lOcynoB. 

ApxHTeKiypa TOproBoro HeHTpa 
«IIpoMeHaH» b AjiMaTBi 6Buia nponyMa- 
Ha ho MejioneH, aBTOpy ynajiocB ocyiHe- 
CTBHTB B 3TOM npOCKTe KOHHenHHIO o6pa- 
3a B CBH3H C KOHTeKCTOM MCCTa, JSflSL HCTO 
OH BBICTynHJI B pOJIH XyHOJKHHKa, apXH- 
TeKTOpa h yneHoro, hto6bi 3naHHe 6bijio 
He TOJIBKO KpaCHBBIM, HO H yHOOHBIM, 
CBeTJIBIM, HOJITOBeHHBIM. B CTaTBC 6bIJIH 
HcnojiB30BaHBi MaTepnajiBi apxHTeKTopa 
KDcynoBa 111.3. 
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THERMOPHYSICAL ASPECTS OF THE 
AMORPHOUS METALS PRODUCTION 

A. Pavlenko, Doctor of Technical Sciences, 

Full Professor 
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A. Koshlak, Candidate of Technical Sciences, Associate 
Professor 

Poltava National Technical Y. Kondratyuk University, Ukraine 

An algorithm of solving a thermal problem of a thin melt 
layer quenching was developed. The amorphous structure forming 
technology is realized through the rapid heat removal and ensuring 
the rapid melt quenching. The quenching rate should not be lower than 
104... 106 K/s for alloys and 106 K/s for pure metals. As a result of the 
experimental studies, the amorphous structure of the deposited metal 
has been obtained and the technology implementation conditions have 
been defined. 

Keywords: quenching from the liquid state, amorphous structure, 
quenching rate, melting 
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YflK 621.577 

TEnjIO<EH3HHECKHE ACnEKTBI 
nOJIYHEHHH AMOPOHbIX METAJIJIOB 

IlaBjieHKO A.M., #-p TexH. Hayic, npotj). 

YceHKO B.O., acnnpaHT 
KoiHjiaK A.B., KaH/c TexH. Hayic, ^oiieHT 
IIOJITaBCKHH HaifHOHaJIBHBIH TeXHHHeCKHH yHHBepCHTCT 
hm. K). KoH/jpanoica, YicpaHHa 


Pa3pa6oTaH aaropiiTM pememw TenaoBon saaaun CKOpocTHoro 
oxjia^caeHHa tohkoto cjioh pacnaaBa. TexHOJiorna (jjopMnpoBaHHH 
aMOp^Hon CTpyKTypti peajiH3yeTCH nyreM 6i>iCTporo TemiooTBoaa n 
odecneueHHH bbicokoh ckopocth oxjiajK/ieHHH pacnaaBa. Ilpn 3 tom 
CKO pocTt oxaaacaeHHH He aonama 6 bitb HHace 104... 106 K/c jura 
cnaaBOB h 106 K/c jura hhctbix MeTaaaoB. Flo pe3yai>TaTaM 3Kcne- 
pHMCHTaabHoro HcejiejjOBaHHH 6tiaa noayueHa aMopcjt Haa CTpyKTypa 
HanaaBaeHHoro MeTaaaa h onpejjejieHBi ycaoBna peaan3auHH jtaHHofi 
TeXHOaOTHH. 

KaioueBbie caoea: 3axaaKa H3 HCHjjKoro coctohhhh, aMOpcfmaH 
CTpyKTypa, CKOpocTt oxaaacaeHna, HanaaBKa. 

Y nacTHHKH KomJiepeHUHH, HauHOHanbHoro nepBeHCTBa no HaynHon aHaaHTHKe, 
OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no HaynHon aHaaHTHKe 


http://dx.doi.org/! 0. 1 8007/gisap:tsea.v0i6. 1150 



Phc. 1 . CTpyKTypa HanjiaejieHHoro MeTajuia 
(C%0,12; Mn%2,04; Si%0,48; Cr%0,98; Ni%0,07; S%0,015; P%0,04) 


B TeXHOJIOTHH 3aKaJIKH H3 5KHJJKOTO 
coctohhhh cjioh pacnjiaBjieHHoro 
MeTajuia KOHTaKTupyeT e noBepxHOCTBio 
MaecHBHoro Teaa (tcjiom-xojioahjibhh- 
kom) h oxaaac^aeTca noepejfCTBOM OTBe- 
jjchhh Tenaa b ero BHyTpeHHHe cjioh. B 
3tom ejiyuae npoueccBi (jjopMHpoBaHHH 
nepBHHHoii CTpyKiypBi cnaaBOB, a Tax 
ace ^ajiBHenniHe TBepjjo(j)a3HBie npeBpa- 
memm eonpoBOHcjjaiOTCH o6pa30BaHHeM 
pa3HBIX THnOB MeTaCTadHJIBHBIX CTpyK- 
TypHBIX COCTOHHHH (aMOp(j)HOH CTpyK- 
TypBi), 3KcnepHMeHTajiBHOMy Hcejiejjo- 
BaHHIO KOTOpBIX h nocBHiueHa Jf aHHaH 
padoTa. 

J\jm nojiyneHHH aMoptjjHoii CTpyx- 
TypBi MeTajuia Ha ycTaHOBKe Y,D,-209 
YXJI4 6bijih HanjiaBjieHBi o6pa3HBi e 
HH3KOJierHpOBaHHOH CTaJIH pHC. 1. Ha- 
njiaBKy o6pa3ifOB npOBOjuuin npOBO- 
JIOKOH ^HaMeTpOM 3 mm Ha nOCTOHHHOM 
Toxe odpaTHoii nojiapHOCTH npH CHjie 
CBapouHoro Toxa 400 A, HanpHHceHHH Ha 
jjyre 32... 36 B, ckopocth nojjauH npo- 
bojiokh 160 M/uae, mare HanjiaBKH 6... 8 
MM H CKOpOCTH HanjiaBKH 12... 16 M/uae 
[ 1 ]. 

CTpyKTypa HanjiaBjieHHoro Me- 
Tajuia onpejjejiHeTCH yejiOBHHMH ox- 
JiaHCJJCHHH, KOTOpBie BJIHHIOT Ha npo- 
ifeecBi 3aTBep^eHHa MeTajuia h Ha 
AH(juj)y3HOHHBie npOIfeCCBI. Il03T0My 
Ha ^aHHoii ycTaHOBKe npejjycMOTpeHa 
CHCTeMa npHHyAHTejiBHoro oxjiancjje- 
hm noBepxHOCTHoro cjioh paenjiaBa. 
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C IfeJIBIO H3yueHHH MaKpOCTpyKTypBI 
h MHKpocTpyKTypBi HanjiaBjieHHoro 
MeTajuia, HccjiejjOBaHHH 3aKOHOMep- 
HOCTeH o6pa30BaHHH CTpyKTypBI H 3a- 
BHCHMOCTeil BJIHHHHH CTpyKTypBI Ha 
MexaHHuecKHe, 3jieKTpHuecKHe h jjpy- 
rne CBoiiCTBa HanjiaBjieHHoro MeTajuia 
noejie HanjiaBKH 6bijih bbihojihchbi Me- 
Tajuiorpa^HuecKHe HcejiejjOBaHHH, b 
pe3yjiBTaTe kotopbix ycTaHOBjieHO, hto 
HanjiaBjieHHBiH cjioh HMeeT KpHCTaji- 
JIHHeCKyiO B OCHOBHOM (JieppHTHyio 
CTpyKTypy. Cjioh HanjiaBjieHHoro Me- 
Tajuia, npeACTaBjieHHBiH Hapnc. 1 HMe- 
eT CTOJiduaToe CTpoeHHe, TaK KaK npo- 
ifeee KpHCTajuiH3aifHH b HanjiaBjieH- 
hom MeTajuie HMeeT HanpaBjieHHOCTB: 
KpHCTajuiBi pacTyT b HanpaBjieHHH, 
odparaoMy OTBejjeHHio Tenjia, BniydB 
hchjjkoh BaHHBi, h MeTaji, npnodpeTaeT 
CTOJiduaTyio CTpyKTypy. KpHCTajuiHT 


COCTOHT H3 OTJjeJIBHBIX JJCHJJpHTOB, 
KOTOpBie HMeeT odmyio HanpaBjieH- 
hoctb, h MoryT HMeTB h pa3Hyio pa3- 
BeTBjieHHOCTB. Tpynna jjeHjjpHTOB 
o6pa3yeT CTOJiduaTBiii KpHCTajuiHT. B 
KOpHe HanjiaBjieHHoro cjioh, djinnce k 
nepexo^Hon 30He, jjeHjjpHTBi pa3BeT- 
BjieHBi MHHHMajiBHO. Ilpn dojiee BBICO- 
khx ckopocthx oxjiaHc/jeHHH b HanjiaB- 
jieHHOM MeTajuie othx CTajien KpoMe 
(jieppHTa h nepjiHTa npHcyTCTByiOT TaK 
5Ke MapTeHCHT, deilHHT H OCTaTOHHBIH 
aycTeHHT. MapTeHCHT onpejjejineTCH b 
TaKHx CTajiHx KaK 6eccTpyKTypHBiH, a 
deiiHHT npe^CTaBjiHeT co6oh (jieppHTO- 
Kapdn^Hyio CMecB bbicokoh jpicnepc- 
HOCTH. KoJIHHeCTBO yKa3aHHBIX CTpyK- 
TypHBIX COCTaBJIHIOmHX H3MeHHeTCH B 
3aBHCHMOCTH ot TeMnepaTypHoro IfHK- 
jia HanjiaBKH. TaK KaK CTpyKTypa hc- 
ejieflOBaHHBix o6pa3ifOB, npe^CTaBjieH- 
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Phc. 2. CTpyKTypa naiuiaBJiemioio MeTajuia 
(C%0,22; Mn%2,09; Si%0,28; Cr%l,57; Ni%0,12; S%0,012; P%0,029) 



Phc. 3 . AMopcJman CTpyKTypa iiaiuiaBJiemioio MeTajuia 



Phc. 4 . AMop(|)iiaa CTpyKTypa HanjiaBjieHHoro MeTajuia 


Han Ha pHc.l HMeeT KpHCTajniHHecKoe 
CTpoeHHe, mo5kho e^ejiaTB BBIBO#, hto 
6e3 npHMeHeHH^ TexHOJiorHnecKHx 
npHeMOB bo BpeMfl HanjiaBKH, KOTOptie 
HanpaBjieHbi Ha yBejiHHemie CKOpo- 
cth oxjia^eHHa pacnjiaBa, c ijejiBio 
6biCTporo OTBO^a Tenjia, nojiyHHTB 
aMoptjmyio CTpyKTypy HanjiaBjieHHoro 
MeTajuia HeB03M0)KH0. H3BCCTHO, HTO 
npH HanjiaBKe cxopocTt oxjia5K£eHHn 
pacnjiaBa HanpnMyio 3aBHCHT ot no- 
tohhoh 3HeprHH npoijeeea, c yMeHt- 

HieHHeM nOTOHHOH SHepTHH CKOpOCTb 
OXJia5K^eHH« B03paCTaeT. 3HaHHMBIM 
napaMeTpOM pencHMa HanjiaBKH, koto- 
pbiH BjinaeT Ha noroHHyio 3Heprmo, 
nBjmeTcn ckopoctb HanjiaBKH F. C 
yBejiHneHHeM cxopocTH HanjiaBKH, 
CHH5KaeTCn noroHHan 3Heprnn, hto b 
cbok) onepe^b yBejiHHHBaeT ckopoctb 
oxjia5K^eHHn npoijeeea [1]. HanjiaBKy 
nocjie^yiomHx o6pa3ijOB npOBO^HjiH c 
yBejiHneHHeM ckopocth HanjiaBKH V h , 

16.. . 18 M/nac, ocTajiBHBie napaMeTpBi 

pe)KHMa OCTaBHJIH 6e3 H3MeHCHHH. 
HanjiaBKy BBinojimuiH npOBOJiOKOH 
^HaMeTpOM 3MM Ha nOCTOIIHHOM TOKe 
o6paTHoii nojiapHOCTH npn CHjie CBa- 
pOHHoro TOKa 400 A, HanpmKeHHH Ha 
flyre 3 2... 3 6 B, ckopocth no^ann npo- 
bojiokh 160 M/nac, mare HanjiaBKH 

6.. . 8 mm [1]. 

Ilocjie HanjiaBKH BBinojimuiH MeTaji- 
jiorpa(J)HHecKHe HccjieAOBaHHn, pe3yjn>- 
TaTBI KOTOpBIX npe^CTaBJICHBI Ha pnc.2. 
nojiyneHHBie pe3yjiBTaTBi CTpyKTypBi 
HanjiaBjieHHoro MeTajuia noKa3ajin, hto 
yBejiHneHHe ckopocth HanjiaBKH npHBe- 
jio k H3MejiBneHHio 3epeH h yjiynmeHHio 
CTpyKTypBi MeTajuia. 

J\jik nojiyneHHn aMOptjmon CTpyK- 
TypBi HanjiaBjieHHoro MeTajuia Hy>KHO 
npHMeH^TB TexHOJiorHnecKHe npn- 
eMBi, KOTOpBie oOecnenaT 6bictpbih 
otbo# Tenjia ot MecTa HanjiaBKH, o6e- 
CneHHBaTB BBICOKyiO CKOpOCTB OXJia)K- 
AeHHn 10 4 ...10 5 K/c h BBime. C ijejiBio 
ObiCTporo OTBO^a Tenjia ot MecTa Ha- 
njiaBKH, Ha HanjiaBOHHoii ycTaHOB- 
Ke KOHCTpyKTHBHO 6bIJIO BBinOJIHCHO 
npHcnoeoOjieHHe fljin oxjia5K£eHHn 
pacnjiaBa, hto #ajio bo3mo5khoctb ro- 
6HTBC5I BBICOKOH CKOpOCTH oxjia)K£e- 
hhh pacnjiaBa. Hexo H3 pe3yjiBTaTOB 
MeTajuiorpa(J)HHecKHx Hcejie/jOBaHHH 
CTpyKTypa HanjiaBjieHHoro MeTajuia, 
npeACTaBjieHHaa Ha pne. 3 6jiH3Ka k 
aMop^Hoii CTpyKType, Ha pne. 4 Obuia 


nojiyneHa aMOpcjman CTpyKTypa Ha- 
njiaBjieHHoro MeTajuia. 

AMopcjmyto CTpyKTypy HanjiaBjieH- 
Horo MeTajuia momo ^octhhb tojibko 
npH B3aHMO£eHCTBHH TaKHX (JjaKTOpOB, 
KaK CKOpOCTB OXJia^eHHH, TOJIHJHHa 
ejion pacnjiaBa h Mace a HanjiaBjieHHo- 
ro MeTajuia, KOTOpBie Henoepe/jCTBeH- 
HO BJIHUIOT Ha o6pa30BaHHe aMOp(j)HOH 
CTpyKTypBi MeTajuia. Ckopoctb oxjia)K- 
AeHHn enjiaBOB paecHHTBmajiH nyTeM 
HHCJieHHoro pememra 3a#aHH TenjiooO- 
MeHa Me)K£y tohkhm cjiocm pacnjiaBa h 
M aCCHBHOH MeTaJIJIHHeCKOH njiaCTHHOH 
C BBICOKOH TenjIOnpOBO^HOCTBK). B npo- 
ijeeee oxjia5K^eHna ejion paenjiaBjieHHO- 
ro MeTajuia TeMnepaTypa BepxHHx ejioeB 
MaecHBa noBBimaeTCn h eooTBeTCTByeT 
ycjiOBHUM Tenjionepe^aHH eo CTOpo- 
hbi pacnjiaBa, Tor^a KaK Ha 6ojiBmoM 
paCCTOHHHH OT paOOHCH nOBepXHOCTH 


ee TeMnepaTypa He H3MemieTcn [2,3] 
(pnc.5). 

OAHOMepHan exeMa OTBe^eHmi Ten- 
jia e yejiOBHeM, hto TeMnepaTypa pac- 
njiaBa H3MeHneTCn b HanpaBjieHHH nep- 
neH^HKyjmpHOM KOHTaKTHOH noBepxHO- 
cth no^jio)KKH, M05KeT 6 bitb npe^CTaB- 
jieHa ypaBHeHHeM TenjionpOBO/jHOCTH b 

BH^e [4]: 

gr,(xi,Q d 2 r,(ji,o 

1 ' dt 1 8x1 ’ 

r^e 7] (xj , t) , c x , p l9 ^ - cootbct- 
CTBeHHO, TeMnepaTypa, TenjioeMKOCTB, 
njiOTHOCTB h TenjionpOBO^HOCTB pac- 
njiaBa; t - BpeMn. 

HanajiBHoe yejiOBHe 

T\ ( x i , 0) = T njl + AT, 

rjxe T m ~ TeMnepaTypa njiaBjieHHn 
nccjieflyeMoro MeTajuia; 
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-v 


d7j(/,0 

dx l 


dx x 

= a[T i (I,t)-T 2 (0,t)], 


dt 

T 2 (x 2 , 0) = 7^ , 


dx. 


-*2- 


gr 2 (Q.O 

dx 0 


Kax bh^ho H 3 rpa(j)HKa 3 HaneHHe 
CKOpocTen oxjia)K£eHHfl 3 aMeTHO npo- 
rpeccHpyiOT c yMem>meHHeM TOJiniHHBi 
pacnjiaBa. ^pyrHMH TexHOnomne ckhmh 
(J) aKTOpaMH, C nOMOIIZBIO KOTOpBIX M 05 KH 0 
ynpaBjiHTB pokhmom CKOpocTHoro oxjia>K- 
jiemm pacnjiaBa, nBjunoTca CTeneHB nepe- 
rpeBa pacnjiaBa n ncxo^Haa TeMnepaTypa 
MaccHBa. npn H 3 MeHeHHH TeMnepaiypBi 
no^ji 05 KKH ot -200 jio 200° C Hadjno/ja- 

eTCa CHH 5 KeHHe CKOpOCTH OXJia)KJieHHJI, 
TaKHM o 6 pa 30 M M 05 KHO npHHTH K BBIBQUy, 


HOCTB OU,eHHTB CKOpOCTB OXJia>KfleHH5I 
pacnjiaBa n BepoirraocTB nojiynemm 
aMop^Hon CTpyKiypBi MeTajuia. 
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AT- CTeneHB npe^Bmymero nepe- 
rpeBa pacnjiaBa. 

1 - TOJinjHHa cjioh pacnjiaBa; x l - ko- 
op^HHaTa b HanpaBjieHHH TenjiooTBO^a b 
rpaHHi^ax cjioh pacnjiaBa (0< x x < /); x 2 
- Koop^HHaTa b HanpaBjieHHH TemiooT- 
BO^a b rpaHHi^ax no^jio^cKH (0< x 2 < oo). 
rpaHHHHBie ycjiOBHa: 
n PH x,=0: g,. 

npn x,=/: -*i — ' 


me a - K 03 (J) 4 )ni^HeHT Temionepe- 
^ann Ha rpamme pacnjiaB-MaccHB; 

T 2 (x 2 ,t) - TeMnepaTypa MaccHBa. 
^jia (j)opMajiH 3 ai^HH npoyeccoB ot- 
Be^emra Tenjia b mbcchb HcnojiB 30 BajiH 
odnjee ypaBHeHHe TenjionpOBO/jHOCTH 
AJin eooTBeTCTByiomero MaTepnajia, a 
Tax 5 xe ycjiOBH^, OTpaTKaiomne (j)H 3 Hne- 
CKne acnexTBi TenjiOBoii aa^ann: 

c p d!T 2 (x 2 , t) _ ^ 5 T 2 (x 2 , t ) 


§ 


a: 

Ql) 


Cl 

E 

I 

6 

sL 

bo 


= -a[T 2 (0 9 t)-T l (I,t)], 


p 2 , k 2 - TenjioeMKOCTB, 
TenjionpOBO^HOCTB no^- 


me c 2 

njIOTHOCTB H 

jiotkkh; 

7" 0 - HanajiBHaa TeMnepaTypa MacnBa 
(x=0). 

B pe 3 yjiBTaTe penieHHn ypaBHeHHH 
nojiyneHBi rpa^HKH 3 aBHCHMOCTH cko- 
pOCTH OXJia 5 KjreHH 5 I flflSL aJUOMHHHII H HH- 
Kejra ot TOJimnHBi pacnjiaBa npn pa3HBix 
3 HaneHHax K 03 (j)(]iHijHeHTa Temionepe- 
^ann a (pnc.6). 



Pnc. 6. 3aBHCHMOCTH CKOpOCTH OXJia^eHHH ajnOMHHHH H HHKeJIH 
ot TOJiin,nHbi pacnjiaBa npn pa3Hbix 3HaHeHnnx 
K03(|)(|)iiiuieHTa TenjionepeaaHH a. 


neM HH}xe TeMnepaiypa no^jiOTKKH TeM 
BBime CKOpOCTB oxjia 5 K£eHHa. TeopeTH- 
necKne pacneTBi jra^ce no ynpoineHHOH 
MaTeMaTHUeCKOH MO^eJIH ^aiOT B03M05K- 


1 - a - 10 7 Bm / 


4 - a = 5 • 10*" Bm / (m 
7 -a = 


K); 2 
2 


-a- 5-10 Bm / (m 


■ K);3- cc = 10 6 Bm/ (m 2 


K); 


- 10 4 Bm / (m 2 


■ K);5 - a = 10 5 Bm / (m 2 
K);S - a = 5 • 10 3 Bm / (m 2 


K);6 - a = 5 • 10 4 Bm / (m 2 ■ K); 


K);9 - a = 10 3 Bm/(M 2 


K); 


1, pp. 313-320. cros/ ef http://dx.doi. 
org/1 0. 1 0 1 6/0025-54 1 6(67)900 1 3 -4 

3. Miroshnichenko I.S. Zakalka iz 
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U.D.C. 539.3:621.002.3 

NONWOVEN COMPOSITE 
CHARACTERISTICS FORECASTING 
DEPENDING ON THE OPERATING 
CONDITIONS 

M. Treschalin 1 , Doctor of Technical Sciences, 

Full Professor 
Y. Treschalin 2 , Engineer 

Moscow Institute of State and Corporation Management, 
Russia 1 

Moscow State Technological University Stankin, Russia 2 

In order to determine and to predict the composite properties taking 
the operating conditions into account, the mathematical processing of 
data of the experimental studies on nonwoven composite materials has 
been carried out. As a result, the dependences of strength characteristics 
of composites on the base density have been obtained, as well as the 
recommended nonwoven fabric parameter values. 

Keywords: composite, nonwoven base, physical and mechanical 
properties, approximation, analysis, correlation coefficient, density. 


Conference participants, National Research Analytics Championship, 
Open European- Asian Research Analytics Championship 


XZPC 539.3:621.002.3 

nP0TH03HP0BAHHE XAPAKTEPHCTHK 
K0Mn03HT0B HA HETKAHOH OCHOBE 
B 3ABHCHMOCTH OT YCJIOBHH 
3 KC n J1 YATA HHH 

TpemanHH M.K). 1 , fl-p TexH. HayK, npoij). 
Mockobckhh HHCTHTyT rocynapCTBeHHoro h KOpnopaTHBHoro 
ynpaBnemui, Pocchu 1 
TpemanHH KD.M. 2 , nmiceHep 
Mockobckhh rocynapCTBeHHBin TexHOJiorHuecKHH 
yHHBepCHTeT «CTAHKHH», Pocchu 2 

C uejiBio onpeaeneHna n nporH03HpOBaHira cbohctb KOMno3HTOB 
c yneTOM ycjiOBHH OKcnjiyaTaunn, npoBeaeHa MaTeMaTnnecKaa o6pa- 
fiOTKa aaHHBIX 3KCnepHMeHTaJIBHBIX HCCJieaOBaHHH K0Mn03HUH0HHBIX 
MaTepnanoB Ha HCTKaHon ochobc. B pe3yjn>TaTe nojiyueHbi 3aBHCHMO- 
CTH npOHHOCTHBIX XapaKTepHCTHK K0Mn03HT0B OT njIOTHOCTH OCHOBBI 
h peKOMCHayeMbie BHaneHnn napaMeTpoB HCTKaHbix nonoTeH. 

KjuoHeBbie cjiOBa: KOMno3HT, HeTKaHaa ocHOBa, (JnonKOMexa- 
HHnecKHe xapaKTepHCTHKH, annpoKCHMaitHH, aHajiH3, KoacJxfnumeHT 
KOppeJIHHHH, n JIOTHO CTB . 

YnacTHHKH KOHijiepeHLiHH, HaunoHajibHoro nepBeHCTBa no HaynHon aHajnrmKe, 
OTKpbiToro EBponeHCKO-AsHaTCKoro nepBeHCTBa no HaynHon aHajiHTHKe 


http://dx.doi.org/l 0. 1 8007/gisap:tsca.v0i6. 1151 


n pOBeAeHHbie 3KcnepHMeHTajiBHBie 
HccjieAOBaHna no3BOJiHjiH c^enaTb 
3aKJIIOHeHHe O nOJIO)KHTeJIBHOM BJIHH- 
HHH (J)H3HKO-MexaHHHeCKHX XapaKTepH- 
CTHK HeTKaHOH OCHOBBI Ha npOHHOCT- 
HBie CBOHCTBa KOMn03HTOB. B CBH3H C 
tcm, hto HcnBiTaHH^M no/jBeprajiHCB He- 
TKaHBie MaTepnajiBi, HMeiomne pa3HBin 
BOJIOKHHCTBIH COCTaB, H3TOTOBJICHHBIC 
pa3JIHHHBIMH CnOCOdaMH H npOH3BO- 
flHTenaMH, ifejiecoo6pa3HBiM noApa3£e- 
jihtb nonoTHa Ha rpynnBi, yKa3aHHBie b 
T a6n. 1. 

C IfeJIBK) np0TH03Hp0BaHH5I npou- 
HOCTHBIX XapaKTepHCTHK KOMn03HIfHOH- 
HBIX MaTepHaJIOB Ha HeTKaHOH OCHOBe 
B 3aBHCHMOCTH OT yCJIOBHH 3KCnjiy- 
aTaifHH, npoBe^eHa MareMaTHHecKan 
odpadoTKa nojiyneHHBix 3KcnepHMeH- 


TaJIBHBIX ^aHHBIX. IIpH 3 TOM B KaUCCTBC 
onpeAejunoiitero napaMeTpa BBidpaHa 
odbeMHaa nnoTHOCTB HeTKaHoro nojiOT- 
Ha, KaK Handonee HHijiopMaTHBHBiH no- 
Ka 3 aTeJIB, yUHTBIBaKHItHH BH£ bojiokoh, 
reoMeTpHuecKHe pa 3 MepBi, Maccy h no- 
pHCTOCTB apMHpyiontero KapKaca [ 1 ]. 

HhCJICHHBIH aHaJIH3 npOBO^HJICa B 
ABa 3Tana. nepBOHanajiBHO, HcnojiB3yn 
bo3mo5khocth Microsoft Excel, 6bijih 
onpe^ejiCHBi jihhhh TpeH^a, ypaBHeHHe 

H K03(J)(J)HIfHeHT KOppCJDIHHH, n03B0JHI- 
lOIHHe BBIflBHTB B3aHMOCB5I3B njIOTHOCTH 
HeTKaHOH ochobbi h napaMeTpoB nony- 
HeHHBIX KOMn03HTOB C MHHHMaJIBHOH nO- 
ipeiHHOCTBIO. npH 3TOM HCnOJIB30BaJIHCB 
Bee HMeiomneca 3aBHCHMOCTH (jiHHeiiHaa, 
nonHHOMHajiBHaa, norapH^MHHecKaa, 
CTeneHHaa, 3KcnoHeHifHajiBHaa). 


B pe3yjiBTaTe aHajiroa 6 bijio ycTa- 
HOBJieHO, HTO npOHHOCTHBie XapaKTe- 
pHCTHKH o6pa3ItOB K0Mn03HI],H0HHBIX 
MaTepHaJIOB 3aBHCHT OT njIOTHOCTH 
HeTKaHOH OCHOBBI. IIpH 3TOM MaKCH- 
MajiBHaa tohhoctb pacueTa ^ocTnraeT- 
c n nocpe^CTBOM annpOKCHMaifHH KBa- 
^paTHHHBIM nOJIHHOMOM, BH^a: y(p) 4 

a^p 2 + a 2 *p + a 3 . O/jHaKO, npHBe^eHHoe 
ypaBHeHHe mo)kho HcnojiB30BaTB tojibko 
H a orpaHHueHHOM HHTepBajie 3HaueHHH 
njIOTHOCTH p, COOTBeTCTByiOmeM OAHOH 
H3 BeTBen napadojiBi. 

Ha BTopoM 3Tane npOBOjtnjica yrou- 
HeHHBiii noncK c HcnojiB30BaHHeM npo- 
rpaMMHoro KOMnjieKca Mathcad 15.0. 
Oitemca tohhocth annpOKCHMapHH npo- 
H3BOAHJiaCB no BeJIHHHHaM: 

- otho CHT ejiBHOH norpemHOCTH, %: 

U = (f 3 - f T )T00/f 3 , 

- K03(})(j)HIJHeHTa KOppeJIHIfHH: Kk 2 = 

1 — (SI / S2), 

r^e: f 3 - 3KcnepHMeHTajiBHBie jian- 
HBie; f T - pe3yjiBTaTBi bbihhcjichhh c 
H cnojiB30BaHHeM (JiopMyji, nojiyneH- 
hbix b pe3yjiBTaTe annpOKCHMaijHH; 

N 2 

« = Z[/ 3 -/ r ] ; 

N N - 

S2 = u/ ^r-mif^rvp 

i i 

n = 1 .... N - HOMep, COOTBeTCTByiOHtHH 
3HaueHHaM, nojiyneHHBiM b pe3yjiBTaTe 


Tadji. 1. 


TpynnHpoBKa HeTKaHbix nojiOTeH 


HoMep 

rpynnBi 

CoCTaB CBIpBH H cnocod XOJICTO(j)OpMHpOBaHH5I, 
npe^npHaTHe-npOH3BOAHTejiB 

n JIOTHO CTB, KT/ 
M 3 

1 

nn - 100 %, (JiHjiBepHoe (cnaHdoH^), 
aapo^HHaMHnecKoe, HrjionpodHBHoii 
TepMOCTa6HJIH3HpOBaHHBIH KaJiaH^pHpOBaHHCM, 
«KaHBajiOH», OAO «OpTOH» 

170-300 

2 

IIPranejiBHoe, n3 (20 %) + nn (80 %), 
HrjionpodHBHoe, KajiaH^pHpoBaHHoe, «Tcokom J^», 
«tKOMHTCKC» 

60-130 

3 

nn - 100 %, (^HjiBepHoe (cnaHdoH^), 
aapo^HHaMHnecKoe, nrjionpodnBHOH, «TeoTeKC», 
«CH6yp-reoTeKCTHjiB» 

80-160 
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pl.p2.p3 

rinoiaoctb aeinaoro nojionu 



a 6 

PhC. 1. 3aBHCHMOCTb pa3pbIBHOH Harpy3KH (H) OT njlOTHOCTH (Kr/M 3 ) HCTKaHbIX nOJIOTeH: a - HeTKaHOH OCHOBbi; 

6 - KOMno3HUHOHHoro MaTepwajia. 



a 6 

PhC.2. 3aBHCHMOCTb XapaKTepHCTHK K0Mn03HUH0HHbIX MaTepHajlOB OT njlOTHOCTH (kt/m 3 ) HCTKaHbIX nOJIOTeH: 

a - npe/jejibHoii Harpy3KH (H) Ha h3th6; 6 - iiaiipn/heimn npn H3rn6e (idla). 


Ta6ji. 2. 


Pe 3 yjibTaTbi aimpokCiiMaumi 3 HaneHHH npoHHOCTHbix xapaKTepncTHK iieikanoii OCHOBbi h KOMno 3 HUHOHHbix MaTepna- 

JlOB B 3aBHCHMOCTH OT njlOTHOCTH nOJIOTeH 


HoMep rpynnBi 

3HaneHnn K03(|)(j)Hn;HeHT0B nponopnnoHanBHOCTH 

3HaneHne 

Koa^^nnneHTa 

Koppennnnn 

BennnnHa 

OTHOCHTenBHOH 
norpeniHOCTH, % 


a 0 

a i 

a 2 


min 

max 

3aBHCHMOCTB pa3pBIBHOH Harpy3KH P HM OT njlOTHOCTH P HeTKaHOTO nOJIOTHa: 

L PhmKPi) = a »'ln(p,) + a,-p, + a, 

1, 68531 66- 10 3 

-3,89929875 

-6,92025212-10 3 

1,0 

- 2,904 

2,102 

2: P ™ 2 (P 2 ) = a o'l n (P 2 ) + a ,'P 2 + a 2 

4,00850125-10 3 

-21,30352744 

- 1,51 844289- 10 4 

1,0 

-1,29 

1,376 

3: P„m 3(P 2 ) = a o'ln(Pj) + a,-p 3 + a 2 

147,52755307 

9,53822276 

-714,78182726 

0,998 

-7,982 

5,949 

Pa3pBiBHon Harpy3KH KOMno3nnnoHHoro MaTepnana P, 

^ ot nnoTHOCTH p HeTKaHoro nonoTHa 

1: p ™l(P 1 ) = a D -ln(p 1 ) + a 1 -p, + a J 

2,88674504- 10 3 

- 6,96097435 

-1,15085438-10 4 

1,0 

-0,799 

0,776 

2: P„ 2 (P 2 ) = a.'ln(P 2 ) + a,-p 2 + a 2 

-2, 62756846- 10 3 

87,24705631 

7,49172655-10 3 

0,999 

-4,127 

4,141 

3: p ™ 3 (P,) = a„Tn(p,) + a l -p, + a, 

1,60199006-10 3 

4,0345877 

-5,8060092-10 3 

1,0 

-2,21 

3,783 

npe/jejiBHon Harpy3KH Ha H3m6 KOMno3nnnoHHoro MaTepnana F KM ot njlOTHOCTH p HeTKaHoro nonoTHa 

1: P kuUp,) = a o'l n (P.) + app, + a. 

115,72502058 

-0,3090452 

-486,9841718 

0,999 

-4,487 

5,858 

2: F m 2(p 2 ) = a 0 -ln(p 2 ) + a,-p 2 + a 2 

-1,65048542-10 3 

20,7841586 

5,64995481-10 3 

0,994 

-10,434 

9,081 

3: F KM 3(p 3 ) = a 0 -ln(p 3 ) + a^ + a 2 

-255,81954322 

3,45560924 

891,24882841 

0,97 

-20,651 

20,682 

HanpanceHna npn H3rn6e KOMnoannnoHHoro MaTepnana N KM ot nnoTHOCTH p HeTKaHoro nonoTHa 

1: N„l(p,) = a„-ln(p,) + a,-p, + a 2 

625,42448425 

-0,57202415 

-2,64864442- 10 3 

1,0 

-1,292 

0,84 

2: N„2(p 2 ) = a 0 -ln(p 2 ) + a,-p 2 + a 2 

-2,8 1 7474 1 1 - 10 3 

42,4091436 

9,57299073 -10 3 

1,0 

-0,612 

0,654 

3: n „ 3 (P 2 ) = a o'l n (Pj) + a ,'Pj + a 2 

-34,74837837 

6,42929311 

-88,89193986 

1,0 

-1,421 

2,033 


H3MepeHHH; p - kojihhcctbo 3KcnepH- 
MeHTajibHbix ^aHHbix (o6pa3ijOB b rpyn- 
ne). 

rpa^HnecKaa HHTepnpeTaijHfl nojiy- 

HeHHBIX pe3yjIBTaTOB, BeJIHHHHa K03(j)- 


(J)HU,HeHTOB KOppeJI^I^HH h ojaemca no- 
rpeniHOCTH pacneraBix 3HaneHHH no ot- 
HOmeHHK) K 3KCnepHMeHTaJIBHBIM £aH- 
hbim, npHBeAeHBi Ha pnc.l, 2 n Ta6ji. 2. 
Cjie^yeT otmcthtb, hto npHMeHe- 


Hne nojiyneHHBix 3aBncnMOCTen cnpa- 
Be^JIMBO B COOTBeTCTByiOmeM HHTep- 
Bajie njiOTHOCTen £jni Kanc^on rpynnBi 
HeTKaHBix nojiOTeH (cm. Ta6ji. 1). KpoMe 
toto, ynnTBiBaa CTpeMjieHne k yronjm- 
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Ta6ji. 3. 


Pe3yjibTaTbi an npoKCii Mamin 3HaHemiii nOBepXHOCTHOH njiOTHOCTH b 3aBncnMOCTH ot njiOTHOCTH HeTKaHbix nojiOTeH, 

H3rOTOBJieHHbIX H3 nojiHnponHjieHOBbix BOJIOKOH 


3HaneHHa K03(j)(|)HIJHeHT0B npOnOpI^HOHaJIBHOCTH 

3HaneHHe ko3(J)- 

(^HH,HCHTa KOp- 
peJHHJHH 

BejiHHHHa 
OTHO CHTeJIBHOH 
norpeniHOCTH, % 

a o 

a l 

a 2 

a 3 


min 

max 

3aBHCHMOCTB nOBepXHOCTHOH njiOTHOCTH 111^ 1, t/m 2 OT njiOTHOCTH pi, KT/m 3 flJHI HCTKaHBIX nOJIOTCH 1 TpymiBi: nF[ H l(pl) = 

a Q -pl 3 + appl 2 + a 2 *pl + a 3 

2,4041 -10 4 

-0,162797 

37,5236 

-2,4025 -10 3 

0,992 

- 14,14 

15,85 

3aBHCHMOCTB nOBepXHOCTHOH njiOTHOCTH 111^3, t/m 2 OT njiOTHOCTH p3, KT/m 3 ^JHI HCTKaHBIX nOJIOTCH 3 TpynnBi: nri H 3(p3) = 

a Q -p3 3 + a 1 *p3 2 + a 2 *p3 + a 3 

-4,847- 10 4 

0,2569745 

- 37,606 

2,06896- 10 3 

0,996 

-10,75 

13,95 


Kai^HH MaTeMaTHHeCKHX BBipa>KeHHH 
npH npOBe^eHHH annpOKCHMaijHH 3 kc- 
nepHMeHTanbHBix ^aHHBix, HaHMeHee 
TOHHBie pe3yjiBTaTBi nojiyneHBi ^jhi 
O nHCaHHa 3aBHCHMOCTH npe^ejiBHOH 
H3rH6aiomeH Harpy3KH ot njiOTHOCTH 


15.0. P e 3yjiBT aTBi bbihhcjichhh npHBe^e- 
HBI B Ta6jl. 3. 

^onycKan co6jno£eHHe odmero BH^a 
annpOKCHMHpyiomeH (jjymcijHH, b Ta6ji. 
4 ^aeTcn npH6jiH5iceHHBiH paeneT 3a- 
BHCHMOCTH nOBepXHOCTHOH njiOTHOCTH 


CTHHBl) H3 K0Mn03HH|H0HHBIX MaTepHa- 
JIOB (|)yHKH,HOHaJIBHO 3aBHCHT OT njiOT- 
HOCTH HCTKaHOH OCHOBBI. IIpHHeM, RJIZ 
npH6jiH5KeHHoro pacneTa pa3pBiBHBix 
Harpy30K HeTKaHoro nojiOTHa R pH h kom- 
no3Hi^HOHHoro Marepnajia R pK , a tslkhkq 


Ta6ji. 4. 


Pe3yjibTaTbi an npoKcn Mamin 3HaHeimii nOBepXHOCTHOH iuiothocth b 3aBHCHMOCTH ot njiOTHOCTH HeTKaHbix nojiOTeH, 

H3TOTOBJieHHbIX H3 nOJIH3(|)HpHbIX BOJIOKOH 


3HaneHH5i ko34)$hi^hchtob nponopijHOHajiBHOCTH 

3HaneHHe ko 3$- 
(JjHi^neHTa 
KOppejnmHH 

BeJIHHHHa OTHO CHTeJIBHOH 
norpemHOCTH, % 

\ 

^ 

*2 

a, 


min 

max 

3aBHCHMOCTB nOBepXHOCTHOH njiOTHOCTH FHI^, t/m 2 OT njiOTHOCTH p n3 , KT/m 3 : 
(P^) — a o Pro + a i P Pns + a 2 Pns + a 3 

9,26074- 10- 5 

-8,032610' 3 

-8,0968-1 0' 5 

0 

1,0 

0 

0 


KOMno3HH,HOHHBix MaTepHajiOB 2 rpyn- 
nBi. HecMOTpn Ha to, hto bo3mo)khocth 
M athcad 15.0 no3BOjnnoT onpe^ejinTB 
6ojiee pai^HOHajiBHBiii bh# (jjyHKijHH, 
HanpHMep F KM 2(p2) = a-p 5 + b-p 3 + c, 
npeACTaBjraeTcn ijejiecoo6pa3HBiM ocTa- 
BHTb BapnaHT F KM 2(p2) = a 0 ln(p) + a,-p 
+ a 2 , T.K. HCnBITaHHH o6pa3I^OB Ha H3- 
Th 6 npOBO^HJIHCB C HCn0JIB30BaHHeM 
^onojiHHTejiBHBix jia6opaTOpHBix npn- 
CnOCOdjieHHH, KOTOpBie MOrjIH nOBJIHUTB 
Ha TOHHOCTB H3MepeHHH. FlOBepXHOCT- 
Hyio njiOTHOCTB fljia MaTepnajiOB 1 h 3 
rpynn mo)kho bbihhcjihtb npH6jiH5KeHHO 
no 3HaneHH^M p npn noMomH Mathcad 


OT njiOTHOCTH flJIfl 06pa3H0B HCTKaHOH 
OCHOBBI K0Mn03HT0B, BBIpadOTaHHOH H3 
nOJIH3(j)HpHBIX BOJIOKOH. 

PacneTBi, npOBe^eHHBie nocpe^- 
ctbom nojiyneHHBix (jiopMyji, no3BOJM- 
IOT peKOMeH^OBaTB £JHI H3TOTOBJICHH5I 
K0Mn03HH,H0HHBIX MaTepHajiOB HCTKa- 
HBie nOJIOTHa, XapaKTepHCTHKH KOTOpBIX 
npHBe^eHBi b Tadji. 5. 

Ododman pe3yjiBTaTBi MaTeMarane- 
ckoh odpadoTKH ^aHHBix, nojiyneHHBix 
b npoijecce 3KcnepHMeHTajiBHBix nccjie- 
^OBaHHH, cjieAyeT otmcthtb, hto: 

1. OH3HK0-MexaHHHeCKHe XapaKTe- 
pHCTHKH H3TOTOBJICHHBIX H3fleJIHH (njia- 


npe^ejiBHoii Harpy3KH H3rnda KOMno3H- 
i^hohhoto MaTepnajia F h HanpiDKeHHH 
npH H3TH6e a B 3aBHCHMOCTH OT njiOT- 
HOCTH HeTKaHoro nojiOTHa p, Handojiee 
ijejiecoo6pa3HO npHMemiTB ypaBHeHHe 
BH^a y(p) = a-ln(p) - b, a /jjhi bbihhc- 
jieHHn HanpiDKeHHii npn H3rn6e a - CTe- 
neHHyio (JiyHKijHK): o(p) = c*p n . 

2. ^HCJieHHBie 3HaneHH5i ko3(]3(})h- 
I^HeHTOB npOnOpI^HOHaJIBHOCTH B npH- 
Be^eHHBix pacneTHBix (jiopMyjiax onpe- 
^eJBHOTCH BOJIOKHHCTBIM COCTaBOM, 
CnOCOdOM H3TOTOBJieHHH H njIOTHO CTBIO 
HeTKaHBix nojiOTeH, a TaK5Ke ncnojiB- 
3yeMBIM TeXHOJIOTHHeCKHMH pOKHMa- 


Ta6ji. 5. 


XapaKTepHCTHKH HeTKaHbix nojiOTeH H3rOTOBJieHHH K0Mn03HT0B 


HeTKaHBie nojiOTHa, BBipadoTaHHBie H3: 

100 % nojiHnponHjieHOBBix bojiokoh: 

1 00 % nOJIH3(j)HpHBIX BOJIOKOH 

fl,Hana30H 3HaneHHH nOBepXHOCTHOH hjiothocth nojiOTeH : 

1 rpynnBi: 

3 rpynnBi: 


290 - 540 r/M 2 npH p nn = 135 - 230 kt/m 3 

480 - 1160 r/M 2 npH p nn = 135 - 230 
kt/m 3 

503 - 2990 r/M 2 npn p n3 = 210 — 
350 kt/m 3 

ToJimHHa HCTKaHOH OCHOBBI! 

2,0 - 2,4 mm; 

3,5 - 4,9 mm. 

3,7 - 13,0 mm. 
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MH H o6opy£OBaHHeM Ha pa3JIHHHBIX 

npe#npHOTH;ix-npOH3BO£HTejnix (OAO 

«OpTOH», «KoMHTeKC», «CH6yp-reoTeK- 
CTHJIB»). 

3. PeKOMeHflyeMBie 3HaneHmi napa- 
MeTpoB HeTKaHBix nojiOTeH, npe/jHa3Ha- 
neHHBix Rjin HcnojiB30BaHH3i b KanecTBe 
OCHOBBI K0Mn03HH,H0HHBIX MaTepHaJIOB 
cocTaBjiaioT: 

3.1. IIopHCTOCTB: 75-85 %; 

3.2. IIjiothoctb Kr/M 3 : 

- p nn - 135 - 230 - npH H3TOTOBjie- 
HHH H3 nOJIHnpOnHJieHOBBIX BOJIOKOH (p g 
= 910 xr/M 3 ); 

- p n3 = 210- 350 - npH H3roTOBjie- 

HHH H3 nOJIH3(j)HpHBIX BOJIOKOH (p B = 
1380 Kr/M 3 ); 

- p nA = 170 - 290 - npH H3roTOBjie- 

HHH H3 nOJIHaMH^HBIX BOJIOKOH (p B = 
1147 Kr/M 3 ). 

3.3. ,Z],Hana30H H3MeHeHHn noBepx- 

HOCTHOH njIOTHOCTH 1111 H COOTBCTCTBy- 
lOHJHX TOJIHJHH 5: 

- nn = 290 - 540 r/M 2 h 5 = 2,0 - 
2,4 mm - Rim HrjionpoOnBHBix TepMO- 
CTa6HJIH3HpOBaHHBIX nOJIOTeH MapKH 
«KaHBajiOH» (npOH3BOAHTejiB OAO 
«OpTOH»): 100 % nojiHnponHjieHOBBie 
BOJIOKHa, (J)OpMHpOBaHHe XOJICTa (J)H- 


jiBepHoe (cnaHOoH#), aapo^HHaMHne- 
CKoe; 

- nn = 480 - 1160 r/M 2 h 5 = 3,5 - 
4,9 MM - £JIH HDIOnpo6HBHBIX nojiOTeH 
MapKH «reoTeKC» (npoH3BO£HTejiB OAO 
«CH6yp-reoTeKCTHjiB»): 100 % nojiH- 
nponHjieHOBBie BOJIOKHa, (jiopMHpOBa- 
HHe xojiCTa (jmjiBepHoe (cnaHdoH#), 
aapo^HHaMHHecKoe; 

- nn = 503 - 2990 t/m 2 h 6 He MeHee 
3,7 mm - /yin HrjionpoOnBHBix nojiOTeH, 
BBIpaOOTaHHBIX H3 100 % nOJIH3(j)Hp- 
HBIX BOJIOKOH. IIpeAnOHTHTeJIBHOe (J)Op- 

MHpoBaHHe xojiCTa (j)Hjn>epHoe (cnaH- 
6oh^), aspo^HHaMHHecKoe. 

TaKHM o6pa30M, npoBe,n,eHHBiH aHa- 
jih3 no3BOJiHji onpe^ejiHTB cooTHome- 
hh n (J)H3HKO-MexaHHHecKHx napaMeTpoB 
HeTKaHOH OCHOBBI, KOTOpBie HBJBHOTCH 
OnTHMaJIBHBIMH C TOHKH 3peHHH £0- 
CTH^CeHHH TpeOyeMBIX npOHHOCTHBIX 
CBOHCTB KOMn03HTOB H H3£eJIHH H3 HHX 
J\JIK HCnOJIB30BaHHH B npOMBIHIJICHHO- 
CTH H CTpOHTeJIBCTBe. 
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QUALITY ASSESSMENT OF THE TURKEY MEAT PATES OF THE HEAT TREATMENT 

BY DIFFERENT STERILIZATION MODES 

T. Prilipko, Doctor of Agricultural Sciences, Full Professor 
V. Kutsyi, Applicant 

Podolsky State Agricultural and Technical University, Ukraine 

According to the research it was determined that the proposed optimal sterilization of canned turkey meat pies retains a high nutritional value 
and provides reliable protection from deterioration during storage. The dependence of the objective criteria for assessing the pate quality on the 
product composition and thermal loads was revealed. 

Keywords: canned meat, sterilization mode, the required and actual mortality microorganisms, sterilizing effect, conditional moment. 
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I ntroduction. Sterilization is processing 
of the product in order to stop the 
activity of cells of microorganisms, 
including their quarrels. [1] Conservation 
method of sterilization in the food industry 
is the main and most reliable among all the 
food preservation methods. The objective 
is that sterilization should not hold up the 
change of protein and vitamins, reducing 
nutritional and biological value of the 
product [2]. Depending on the physical 
properties of the products sterilized and 
sterilization purposes, various methods 
of sterilization are used: hot (moisture, 
fractional, dry sterilization) and cold 
(mechanical sterilization, ionization, 
ultrasound sterilization and ultraviolet 
radiation). The most popular among them 
is heat-sterilization by heating the product 
to high temperatures (100 °C or higher). [3] 
Heat sterilization packaging involves the 
following main steps: preparation of raw 
materials, packing or portioning into jars, 
sealing (seaming) cans and sterilization. 
[4] Each product has its own optimum 
mode of sterilization, taking into account 
the features of the product and packaging. 
Food processed by heat sterilization in 
a sealed container, can be stored in good 
condition for several years. Therefore, 
today this method of preservation is most 
common. [5] The technological process 
of sterilization takes place according 
to the general physical, chemical and 
physicochemical laws. Application of these 
laws to a particular process allows creating 
a theory of the process and methods of 
designing the relevant devices. 

Improvement of the thermal 
sterilization of canned food is an 
important task of obtaining products of 
high nutritional and biological value for 
evidence-based modes of heat treatment 
[6]. Sterilization of canned food in 
scientifically sound modes is the basis 
for ensuring high health indicators of 
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food quality. Modes of heat conservation 
ensure the destruction of pathogenic and 
toxicogenic microorganisms. [7] 

In order to be able to compare the lethal 
action ofheat on microorganisms at different 
temperatures, B. Flaumenbaum offered to 
organize lethal microbe-time test for any 
temperature over a standard temperature. 
For pathogens and spoilage of slightly 
sour and non-sour canned product 121,1 
°C is accepted as a standard temperature. 
The unit of lethality of the sterilization 
effect is done on the test microbe at 121,1 
°C for 1 minute at its instantaneous rise in 
the product up to 121,1°C and cooling to 
sub-lethal temperature instantaneously. In 
the calculation the mode of sterilization 
and reliability of the mode conditions are 
taken into account: the actual lethal effect 
of heat must be equal to or greater than 
the regulatory lethality of the test on the 
microorganism Cl.sporogenes for meat 
preserving. [8] 

Materials and methods of 
research. The quality of meat products 
depends strongly on the quality of raw 
materials, which are, in turn, influenced 
by gender, age, breed, feeding and 
transportation of animals, methods and 
modes of slaughtering, meat processing, 
as well as the duration and conditions of 
the product storing. Therefore, experts 
have drawn attention to a number of 
processes of product spoilage, which 
have abiogenic nature. The intensity of 
the flow is determined by the quality of 
the feedstock. Quality assessment system 
is used for three purposes: determination 
of the possibility of using canned food, 
determination of modes and shelf life 
of the finished product, identification 
of violations in technological modes of 
production. 

When selecting the temperature and 
duration of heating the canned product 


in autoclaves in the first place there 
comes the fact that at correct settings 
sterilization must ensure microbiological 
stability of canned food. Mode of 
sterilization is to ensure the proper 
degree of suppression of microorganisms 
potentially harmful to human health, as 
well as those that may cause spoilage 
of canned food during storage. One of 
the most important factors determining 
the effectiveness of sterilization is the 
acidity of the active ingredients. The 
value of the active acidity (pH) affects 
the sterilization time. [2] 

When calculating the required 
lethality to specific pathogens that 
damage Cl. sporogenes, the calculation 
formula was used: 

F required = D (4+IgCG) = 0.9(4+lg 
1x100) = 5,4 conditional minute (short 
- con. min). (1) 

In order to determine the effect of 
sterilizing the following formula of 
sterilization pastes has been used: 

1 mode of sterilization 


T 115 v ' 

2 mode of sterilization 

A - B - C _ 25-40-25 ... 

T 115 ^ ' 

3 mode of sterilization 

_ A-B-C _ 25-50-25 ^ 

T " 115 

Selection of objective criteria for 

assessing the quality of canned meat during 

storage will not only promote proper 
assessment of product quality, but also help 
establishing the optimum shelf life. The 
main criteria for assessing the quality of 
canned meat products during storage are 
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indicators of oxidative deterioration of fats 
(thiobarbituric and acid number), hydrolytic 
breakdown of proteins, the general state 
of the system (pH, water activity, redox 
potential, microstructure and digestibility). 
Sensory assessment of products was 
carried out by a modified Tilgner method. 
Active acidity (pH) was determined by 
potentiometry. Acid and peroxide numbers 
were determined in accordance with GOST 
8285-91. 

The results of research. Based on the 
data obtained during the sterilization process 
the authors plotted curves of the autoclave 
heating, the product and mortality. According 
to the practical results authors have identified 
the sterilization effect of each mode of 
sterilization by the formula (1): 

1 mode of sterilization 

A-B-C _ 20-30-25 
T ” 115 

F actual lethal effect =Ux£Kf = 5x0.8= 
4 con. min. 

2 mode of sterilization 

25-30-25 _ A-B-C 
115 T 

F actual lethal effect =Ux£Kf = 5x1,2= 
6 con. min. 

3 mode of sterilization 

A-B-C _ 25-40-25 
T ” 115 

F actual lethal effect =Ux£Kf = 5x1,6= 
8 con. min. 

Microbiological studies presented 
in Table 1 indicate maintaining stable 
quality and commercial sterility in all 
the samples, independently from the 
sterilizing effect (4, 6 and 8, cond. min.) 

During sterilization destruction of 
proteins is stronger, as shown by the 
results presented in Table 2. 

As seen from Table 2, increasing 
heat load increases the amount of free 
amino acids from 8.26 to 10.2 g/100 
g, indicating that the growth rate of 
hydrolytic decomposition of protein in 
the product comes from the increasing 
duration of heating. When heated in a 
moist environment at a temperature above 
100 °C accelerated triglyceride hydrolysis 


processes and saturation of the double 
bonds of hydroxyl groups of fatty acid 
radicals occur. The partial collapse of fat 
increases the amount of free fatty acids. By 
increasing the heat load we reach sterilizing 
effect during 4 to 8 cond. minutes and 
increase the amount of fatty acids in the 
product from 12.5% to 14.6%. 

Output. The investigations were 
carried out in order to assess the quality 
of the meat pies made of turkey during 
the heat processing in different modes 
of sterilization. Authors were able to 
establish the dependence of the product 


quality on the product composition and 
thermal loads (4, 6 and 8 cond. min.). 
There was a slight change in the active 
acidity, chemical composition, peroxide, 
acid and thiobarbituric numbers, as well 
as the redox potential. Depending on the 
heat load water activity value increases, 
as well as digestibility in vitro; there 
are also significant differences in the 
microstructure changes. According to the 
results of microbiological studies, which 
are basic, it is necessary to match the 
actual mortality in order to confirm the 
correctness of the selected mode. The heat 
processing performed at 115°C in order to 


Tab. 1. 

The results of microbiological testing of meat pastes 


Microbiological parameters 

F, cond. minutes 

4 

6 

8 

mesophilic aerobic microorganisms, 
1.0 g 

not detected 

not detected 

not detected 

mesophilic anaerobic microorganisms, 
1.0 g 

not detected 

not detected 

not detected 

thermophilic aerobic in l.Og 

not detected 

not detected 

not detected 

thermophilic anaerobes in 1.0 g 

not detected 

not detected 

not detected 


Tab. 2. 

The amino acid composition of pastes with different sterilization effects 


Name amino acids 

Amino acid content, g/100 g 

Sterilization effect, cond . min. 

4 

6 

8 

essential amino acids 

Valine 

0,39 

0,39 

0,45 

Isoleucine 

0,34 

0,37 

0,39 

Leucine 

0,65 

0,66 

0,72 

Methionine + cystine 

0,19 

0,21 

0,26 

Threonine 

0,37 

0,38 

0,40 

Phenylalanine + tyrosine 

0,62 

0,68 

0,78 

Tryptophan 

0,08 

0,09 

0,12 

Lysine 

0,28 

0,32 

0,33 

Sum 

2,86 

3,10 

3,45 

nonessential amino acid 

Aspartic acid 

0,84 

0,86 

0,93 

Serine 

0,35 

0,40 

0,43 

Glutamic acid 

1,41 

1,55 

1,70 

Proline 

0,83 

0,90 

1,14 

Glycine 

0,59 

0,68 

0,72 

Alanine 

0,51 

0,53 

0,58 

Histidine 

0,29 

0,33 

0,38 

Arginine 

0,58 

0,69 

0,87 

Sum 

5,40 

5,94 

6,75 

The total number of amino acids 

8,26 

9,04 

10,2 
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reach sterilization effects of 4, 6 and 8 cond. 
min., secured the commercial sterility of 
all the samples of canned pastas. Given 
the results of the studies and taking into 
account the necessary lethality of 6 cond. 
min., the authors recommend to ensure the 
reliable mode - the optimal mode of heat 
processing at 115 °C and sterilizing effect 
of 6 cond. min. 
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ANALYSIS OF THE FLUID FLOW IN THE 
DISK TURBINE 

V. Lysenko, Candidate of Technical Sciences, Head of the 
Laboratory 

Kazakh National Pedagogical University named after Abay, 
Kazakhstan 

The theoretical analysis of a fluid pressure flow speed distribution 
in gaps between the turbine rotor disks is carried out in the report. 
Thus, the analytical dependences of a fluid flow speed in the course of 
interaction with the turbine rotor disks from an entrance consumption 
of liquid and geometrical parameters of disks are received. Also, the 
expression describing the trajectory of fluid element movement in 
the interaction zone is received. The work results are applicable for 
engineering calculations and dynamic analysis of the developed disk 
turbine designs. 

Keywords: disk turbine, liquid consumption, tangential speed, 
radial speed, absolute speed, movement trajectory. 
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AHAJIH3 nOTOKA )KH£KOCTH B 
AHCKOBOH TYPEHHE 

JlbiceHKo B.C., KaH/c TexH. HayK, 3 aB. jiadoparopnen 
Ka 3 axcKHH HaLtnoHajiBHBin neAarornHecxnn yHHBepcHTeT 
hm. Adaa, Ka 3 axcTaH 

B CTaTte npOBeaeH TeopeTHuecKun aHajiH3 pacnpe^euennH cko- 
pocTen HanopHoro noTOica >khakocth b 3a30pax Moxay ancKaMH po- 
Topa TypdnHti. Ilpn 3 tom nojiyueHbi aHajinTnuecKne 3aBncnMO cth 
CKO pOCTH nOTOKa 5KHAKOCTH B npOUCCCe B3aHMOaeHCTBHB C anCKaMH 
pOTOpa Typ6uHbi ot BxoAHoro pacxoaa ^kh^kocth h reoMeTpnne ckhx 
napaMeTpOB ahckob, a Tatoxe nojiyueHO Bbipa^ceHne, onncbiBaiomee 
TpaeKTOpHK) a,BH»CeHHB 3JieMCHTa 5KH^KOCTH B 30He BiaUMOZteHCTBHH. 
Pe3yjibTaTbi padoTbi npHMeHHMbi j\jik HH^ceHepHbix pacneTOB n jxa Ha- 
MHuecKoro ammoa pa3pa6oTaHHbix KOHCTpyKiinn ^hckobbix TypdnH. 

RjiioneBbie cjioea: ancKOBaa TypdnHa, pacxoa ^kh/jkocth, TaH- 
reHitnajibHaH CKOpocTb, paanajibHaa CKOpocTb, adcojnoTHaji CKOpocTb, 
TpaeKTOpHB aBIDKeHHH. 

YnacTHHK KOH(J)epeHUHH,HauHOHajibHoro nepBeHCTBa no HaynHon aHanuTHKe, 
OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no HaynHoii aHanHTHKe 
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P a3pa6oTKa aHajiHTHnecxHx mctoahx 
pacueTa ahcxobbix TypdHH, KOTOpbie 
OKa3BIBaiOT MHHHMaJIBHOe B03AeilCTBHe 
Ha CTpyKTypy boabi, flBjraeTca BectMa 
aKTyajiBHoii npodjieMon. 

MeTO^HKH pacueTa pacnpe^eneHHa 
nOTOKa 5KHAKOCTH B ochobhbix 3Jie- 
MeHTaX Tpa^HIfHOHHBIX THApaBJIHHe- 
CKHX Typ6HH pa3pa60TaHBI AOCTaTOHHO 
nonHO [1, 5]. Hto KacaeTca ahcxobbix 

THflpaBJIHHeCKHX MamHH, TO dOJIBniHH- 

ctbo padoT nocBameHO TeoperaHecKHM 
HCCJie^OBaHHaM ahcxobbix HacocoB [2, 
4]. npHHifnn padoTBi ahcxobbix TypdnH 
[3] npHHifHnHanBHO OTjinnaeTCJi ot pa- 
dOTBI Tpa^HIfHOHHBIX THApOTypdHH. Ot- 
cyTCTBHe mctoahx pacueTa ahcxobbix 
TH^ pOTypdnH caepiKHBaeT hx npaxTH- 
necxoe npHMeHeHHe h coBepmeHCTBO- 
BaHHe. 

PacueT h npoeKTHpoBaHHe rnApaB- 
jiHHecKHx TypdnH b nepByio onepeAb 
CB«3aH c ycTaHOBjieHHeM pacnpeAene- 
hhh cxopocTen nOTOKa )xhaxocth b 30He 
ee B3aHMO^eHCTBH« C pOTOpOM TypdnHBi. 

CxeMa AHCXOBOH TypdHHBI H pac- 
npeAeneHHe cxopocTen noTOxa )xhaxo- 
CTH B 3a30pe MQHKJXy AHCKaMH pOTOpa 
TypdnHBi b ynpomeHHOM bhac roodpa- 
}xeHa Ha pncyHxe 1 . 

OcodeHHOCTB AHCXOBOH THApOTyp- 
6hhbi 3aKjiiOHaeTca b tom, hto ee pOTOp 
1 COCTOHT H3 Hadopa njIOCKHX flHCKOB 2 
pa/fnycoM R b n xojinnecTBe (ajui ynpo- 
memra 3a^aHH npHMeM n=2 ) coeAH- 
HeHHBix b naxeT 5xecTxo ycTaHOBjieH- 
hbix Ha Bany OTdopa mohjhocth, ycTa- 


HOBJieHHBIX Ha nOAHIHnHHXOBBIX onopax 
b xopnyce 3 c AH(j)(})y30p0M 4. Bo^a H3 
AH(j)(j)y30pa 4 no a HanopOM c pacxo- 
AOM Q no^aeTca nepe3 mejieBoe OTBep- 
CTne 5, nona^aa b 3a30pBi MoxAy ahc- 
xaMH BejiHHHHon b, pacxpyHHBaeT poTop 
TypdnHBi 3a cneT chji b«3xoto TpeHna. 
B OTjinnne ot Tpa^nifnoHHBix TypdnH, 
b xotopbix BpameHHe pOTOpa TypdnHBi 
odecnennBaeTca 3a cneT chji peaxifnn 
noTOxa boabi, B03AeiicTByiomero Ha jio- 
nacTH TypdnHBi xax Ha nperpa^y. Bo^a, 
nepeAaBmaa xHHeTHnecxyio 3Heprmo 
pOTOpy TypdnHBi, bbiboahtca nepe3 ijeH- 


TpajiBHoe OTBepCTHe pa^nycoM r no Ha- 
npaBjieHHio ocn Z 

TenepB paccMOTpHM npoifecc, npo- 
HexoAamHH BHyTpn TypdnHBi. Pado- 
naa )xhaxoctb no^aeTca nojt ^aBjieHneM 
nepe3 AH(J)(J)y30p 4. nojiyHHB ycxopeHne 
b fln$(J)y30pe, noTOx abhjxctcji cnnpajie- 
odpa3HO MQyKjxy ah cxaMH, yBjiexaa 3a co- 
don poTop, n bbixoaht nepe3 OTBepCTne 
b ifempajiBHon nacTH ahcxob. Ecjih Typ- 
dnHa padoTaeT b xojioctom pejxHMe, to 
cxopocTB BpameHHa pOTOpa dyzteT nyTB 
MeHBme cxopocra noTOxa, H3-3a TpeHna b 
noAmnnHHxax. B TaxoM poxnMe othoch- 
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R(a)=sqrt(0.04-0.002a/0.5) 

R(a)=sqrt(0 .04-0 .002a/D .251) 

R(a)=sqrt(0.04-0.002a/0.1 255) 


PhC. 2. 3 aBHCHMOCTb p OT (p npw 
pa 3 Hbix pacxo^ax hch/jkocth Q [m 3 /c] 
= 0 , 002 (nyHKTHpHaH jihhhh); 0,003 
(inTpHxnyHKTHpHaa) h 0,005 
(cnjiomHaa). 



R(a)=sqrt(0.04-0.002ai0.5) 

..... R(a)=sqrt(0.04-0.003ai0.5) 
— R(a)=sqrt(0.04-0.005ai0.5) 


PhC. 3. 3aBHCHMOCTb p OT (p /JJIH pa3- 
jihhhmx 3HaneHHH 3a3opa Menc^y 
iHCKarviii 

b [m] =0,002 (cnjiouiHaa jihhhh); 
0,001 (uiTpHxnyHKTHpHaH) h 0,0005 
(nyiiKinupnafi). 

TejiBHan cxopocTB noTOKa h jjhcxob iiohth 
H yneBaa. npn noAXjnoHeHHH Harpy3KH 
CKOpOCTb BpameHHM pOTOpa iyp6HHBI 
na^aeT. npH 3TOM, BepOHTHO, B03HHKaiOT 
30HBI «npOCKaJIB3BIBaHHH» nOTOKa 5KHfl- 
XOCTH OTHOCHTeJIBHO ^HCXOB. IIpH 3TOM 
30HBI «npOCKaJIB3BIBaHHH» OHCBH^HO, 
B03HHKaiOT B IiepH(j)epHHHBIX oOjiaCTHX 
/jhcxob h nponopijHOHajiBHBi Harpy3KaM 
(nOJie3HBIM COnpOTHBJieHHHM). O/JHO H3 
npeHMymecTB xoHCTpyxijHH ^hckobbix 
iyp6HH - jiaMHHapHOCTB noToxa. HeT 
HHKaKHx 3aBHxpeHHH h iyp6yjieHTHBix 
o6pa30BaHHH, KOTOpBie Bcer^a CHHixaiOT 
3(j)(j)eXTHBHOCTB. 
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PaccMOTpHM pacnpe^ejieHHe cxo- 
pocTeii noToxa 5 xh£xocth b 3a30pax 
MQyKJXy AHCKaMH pOTOpa Typ6HHBI B 
I^HJIHH^pHHeCKOH CHCTCMe XOOpflHHaT 
( Z , p, cp). By^eM CHHTaTB, hto TypOnHa 
HMeeT o^Hy CTeneHB cbo6o^bi h MO)xeT 
BpamaTBCH TOJIBKO BOKpyr OCH Z. npH- 
MeM ynjIOTHeHHH HfleaJIBHBIMH, H He 
6y#eM npHHHMaTB bo BHHMaHHe B3an- 
MO^eHCTBHe 5XH/JXOCTH C XOHCTpyXTHB- 
HBIMH 3JieMeHTaMH xpenjieHHH £HCXOB 
Ha Bajiy OT6opa mohjhocth pOTOpa 
Typ6HHBI. 

3jieMeHT BH3KOH 5XH£XOCTH njIOHja- 
£bk> df (pHC.l) nepeMen^aeTCH b 3a30pe 
MQHKjyy ^HCKaMH b no Hexoii cnHpajiBHOH 
TpaeKTOpHH 6, KOTOpan onncBiBaeTcn pa- 
^HyC-BeKTOpOM p. rtOCJie^HHH HBJIHeTCH 
(|)yHKH,HeH yraa noBOpOTa pOTOpa Typ- 
6hhbi (p. 

Tax xax 5 xh#xoctb HMeeT othoch- 
TejiBHO ^hcxob pa/jnajiBHBie nepeMe- 
n^eHHH ot nepH({)epHH x ijempy, Toa6- 
cojuoTHaH cxopocTB 3jieMeHTav 6y^eT 
pe3yjiBTHpyiOH;eH TaHreHi^najiBHBix cxo- 
pocTeii h pa^HajiBHBix cxopocTen v p . 
A6cojiiOTHyio cxopocTB mo}xho onpe^e- 

JIHTB nOCJieAyiOH^eH 3aBHCHMOCTH 


V = 



+ vj. . 


( 1 ) 


no Mepe HanopHon no^ann 5 xh£xo- 
cth b nojiocTB xopnyca Typ6nHBi, OHa 
no# AencTBHeM ijeHTpo6e}XHBix chji 
HH epu,HH 6y^eT HanojiHHTB nojiocTB 
b 3a30pax MQyKjxy ^ncxaMH, ijnpxyjiH- 
py n b hhx ot nepH({)epHH x ijempy co 
cxopocTBio H3MeHeHHH oOneMa V B 3a- 
BHCHMOCTH OT paCXO^a 5XH/JXOCTH Q. 
Cjie^OBaTejiBHO, pa^najiBHan cxopocTB 
nepeMemeHHH 3jieMeHTa 5 xh#xocth b 3a- 
30pax MQHKjiy AHexaMH 6y^eT nponopijH- 
OHaJIBHa CXOpOCTH H3MeHeHHH o6beMa 
)XH£XOCTH. 

A,jih onpe^ejieHHH pa^HajiBHBix 
CXOpOCTeil H TpaeXTOpHH £BH5XeHHH 
3jieMeHTa 5 xh/jxocth BoenojiB3yeMCH 3a- 
BHCHMOCTBK) CXOpOCTH H3MeHCHHH o6b- 
eMa V b 3a30pax Meayjy ^nexaMH pOTOpa 
Typ6nHBi ot paexo^a }xh£xocth, xoTOpan 
3anHHieTCH b cjiejjyiomeM BH^e 


dV 

dt 


Q- 


( 2 ) 


3jieMeHTapHBiH o6bcm 3anojiHHeMoii 
}XH^XOCTH B 3a30pe Me5X^y AByMH flHCXa- 
MH, He npHHHMafl BO BHHMaHHe paexo^ 
)XH£XOCTH B 3a30pax MQyKJXy AHCXaMH H 


xopnyeoM Typ6nHBi, mojxho 3anneaTB b 
ejie^yioH^eM BH^e 

dV = 2nbpdp (3) 

C yneTOM (2) nojiynHM 

i Qdt 

P d P = 2 Tf (4) 

noejie HHTerpnpOBaHHH h yneTa 

3HaneHHH xo3(|){j)Hi^HeHTa HHTerpHpo- 
BaHHH npH yejiOBHH t=0, p = Rn, npn- 
HHMan BO BHHMaHHe TO o6CTOHTeJIBCTBO, 

hto o6bcm V b npoi^eeee HanojiHeHHH 

B03pacTaeT, a pa^nye-BexTOp yMeHB- 

rnaeTCH, nojiynHM 3aBHCHMOCTB pa^Hye- 
BexTopa ot BpeMeHH. 

P=J^ Z E- (5) 

)Kh£xoctb h 3 xaHajiOB Me)x^y ^HC- 
xaMH 6y^eT bbixo^htb b OTBepcTHe pa- 
^nyeoM r, to ecTB, npn p = r H3 ypaB- 
HeHHH (5) onpeAejiaeTCH BpeMH npe- 

6BIBaHHH 3JieMeHTa 5 XH^XOCTH b poTope 
Typ6HHBI. 

= 

Q 

npHHHMan yraoByio cxopocTB Bpa- 
H^eHHH pOTOpa Typ6HHBI nO CTOHHHOH 
H, yHHTBIBafl 3aBHCHMOCTB (p = 0)t , H3 
ypaBHeHHH (5) onpe^ejinM BBipa>xeHHe 
pa^Hye-BexTOpa pOT yraa noBOpOTa cp 
pOTOpa Typ6HHBI, to ecTB TpaexTopHio 
^BH5xeHHH 3jieMeHTa }xh^xocth b 3a30pe 
MQyKjxy AHexaMH. 

p = Ir~2 - -2£_. (7) 

27zb60 

Ha pncyHxe 2 npeACTaBjieH rpacj)Hx 
3aBHCHMOCTH pa^Hyc-BexTopa 3jieMeH- 
Ta)XH^XOCTH B 3aBHCHMOCTH OT yTJia 
noBOpOTa pOTOpa Typ6nHBi nocTpoeH- 
hoto no ypaBHeHHio (7) Rim cjie^yio- 
h^hx napaMeTpOB: R=0,2m, b=0,002M, 
co =6 3c 1 , npn paexo^ax jxh^xocth Q = 
0,002; 0,003 h 0,005 m 3 /c. 

H3 rpa(J)Hxa (pne.2) bh^ho, hto c 
B 03pacTaHHeM paexo^a jxh^xocth Tpa- 
exTopHH ^BH5xeHHH 3jieMeHTa coxpania- 
eTCH. 

Ha pncyHxe 3 npeACTaBjieH paeneT 
4)0pMyjiBi (7) npn Tex >xe napaMeTpax h 
Q = 0,002m 3 /c, ajih pa3HBix 3HaHeHHH 3a- 
30pa Me^y AncxaMH b=(0,002 ; 0,001 h 
0,0005m) 
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PucyHKH 2 h 3 Harjia^HO noica3Bi- 
BaiOT BjiH^HHe pacxo^a 5kh/jkocth Q h 
3a30pa b MQHKffy ^HCKaMH TypdHHBi Ha 
TpaeKTOpHio nepeMememui 3jieMeHTa 
)KH£KOCTH B 30He B3aHMO£CHCTBH5I. 

H 3 BBipa5KeHH5i (7) onpe£ejiHM pa/pi- 

aJIBHyiO CKOpOCTB 3JieMeHTa 5KH/JKOCTH 


_ dp__ Q 

vp d(p r, Q(p \ (^) 

4 * b J( R2 -2%L) 

IIpH ycjiOBHH OTcyTCTBH^ conpo- 
THBjieHHH BpameHHio pOTOpa Typ6n- 
HBI H H^eaJIBHBIX ynjIOTHCHHH, TO eCTB 
npH £BH)KeHHH 3JieMeHTa )KH£KOCTH 6e3 
«npocKajiB3BmaHHH», TaHreHHHajiBHyio 
CKOpOCTB M05KH0 BBIHHCJIHTB nO (j)OpMy- 

Jie V(p = o)p . Tor^a, npHHHMaa £BH)Ke- 

HHe 5KH£KOCTH yCTaHOBHBHIHMCfl H yHH- 
TBIBaa 3aBHCHMO CTH (1) H (8), nOJiyHHM 
BBIpa)KeHHe flJHI adcOJIIOTHOH CKOpOCTH 
£BH5KeHHfl OJieMeHTa 5KH/JKOCTH 


16 * 242 ( fl2 -Jfb) 


( 9 ) 


Ytoji a MOKjjy BeKTOpaMH adcoiuoT- 

HOH V H TaHTeHipiaJIBHOH Vy CKOpOCTJI- 
mh onpe^ejiaeTca H3 TpeyrojiBHHKa cko- 
pocTeii 


sin a = (10) 

nojiyneHHBie aHajiHTHnecKHe 3a- 
BHCHMOCTH n03B0JHH0T npOH3BCCTH 

aHajiH3 3aKOHOMepHOCTeii pacnpeAejie- 
hha CKOpocTeii noTOKa ok b 30He B3a- 


HMO^eilCTBHil nOTOKa C flHCKaMH pOTOpa 
TypOHHBi, Tax h Ha BBixo^e H3 Hee. 3 th 
HCCJ ie^OBaHHa hco6xoahmbi ^Jia hh- 
}KeHepHBix pacneTOB h ^HHaMHHecKoro 
aHajiH3a pa3pa6oTaHHBix KOHCTpyxi^HH 
^HCKOBBIX Typ6HH. 

Pa6oTa BBinojiHeHa b paMxax rpaHTa 
KoMHTeTa HayKH MnHHCTepCTBa o6pa30- 
BaHHH h HayKH PecnyOjiHKH Ka3axcTaH no 
^oroBOpy JSfo 591 ot 15.04.2013 ro/ja. 
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TESTING THE POWER SAVING 
EQUIPMENT FOR EXTERIOR LIGHTING 


TECTHPOBAHHE 

3HEPrOCEEPEEAK)IH,ErO 

OEOPyZJOBAHHil JtJIX HAPY^CHOTO 
OCBETITEHH5T 


A. Nesterov, Postgraduate Student 
V. Stotskiy, Postgraduate Student 
Belgorod Shukhov State Technology University, Russia 


Testing of the power saving technology for the exterior lighting has 
been carried out due to the numerous offers made by suppliers of the 
abovementioned equipment in relation to application of new, energy- 
efficient technologies (in particular, LED and induction technology) 
in the exterior lighting (EL) networks located in Belgorod region. 
Application of these technologies (according to suppliers’ statement) 
can reduce the costs of a branch for transportation and consumption of 
electricity for the economic needs of a branch. 

Keywords: energy saving, LED lighting, induction lighting 
fixtures, lighters with high pressure sodium lamps HPS. 


Conference participants, National championship in scientifi c analytics, 
Open European and Asian research analytics championship 


HecTepOB A.M., acnnpaHT 
Ctoijkhh B.B., acnupaHT 

Eenropo/jCKHH rocynapCTBeHHbm TexHOJiorHuecKHH 
yHHBepCHTeT hm. B.T. IlIyxoBa, Pocchu 

TecTHpOBatme OHeprocfieperaiomnx TexHOJiornn Hapymtoro 
ocBemerora 6 bijio npOBejteHO, b cbb3h c MHoronncjieHHBiMH npejyio- 
^ceHHBMH nocTaBmHKOB Bt>mieHa3BaHHoro o6opyzt,OBaHH» no npHMe- 
Hemno b cerax Hapy>KHoro ocBememw (HO), Haxojtniunxcn Ha Tep- 
pHTOpHH Eejiropoa,CKOH ofijiacTH, hobbix, 3Heproc6eperaioniHx tcxho- 
JIOITffl (b naCTHOCTH, CBeTOAHOAHOH H HH/tyKUHOHHOH). npHMeHeHHe 
3 thx TexHOJiorHH (no 3aaBjieHHio nocTaBiiiHKOB) no3BOJiaeT chh3htb 
H 3^ep»cKH (JjHjinajia Ha TpaHcnopT 3jieKTpo3HeprHH h pacxojj aneKTpo- 
3HeprHH Ha xcmncTBeHHBie Hyncjtbi (^Hjinajia. 

KjuoneBbie cjioea: 3Heproc6epe>KeHHe, CBeTOjtnojtHbie CBeTHjit- 
HHKH, HH/tyKUHOHHBie CBCTHJIBHHKH, CBCTHJIBHHKH C HaTpHCBBIMH 
jiaMnaMH BbicoKoro jtaBjieHna /)HaT. 

YnacTHHK KOH(J)epeHLiHH,HaLiHOHajibHoro nepBeHCTBa no HaynHoii aHannTHKe, 
OTKpbiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HaynHon aHannTHKe 


http://dx.doi.org/10. 1 8007/gisap:tsca.v0i6. 1147 


T T en^MH peanH3ai^HH nporpaMMBi Te- 
I LcTHpOBamm OHeprocdeperaiomux 
TeXHOJIOTHH Hapy5KHOTO OCBemeHH^ HB- 
jhhotch: 

1. BajiH^aijHn pa3JiHHHBix TunoB 
JiaMn, CBeTHJIBHHKOB H BcnoMorarejiB- 
hoto odopy^OBaHHR HapyjKHoro oc- 
Bememra b pacnpeAenHTejiBHbix c erax. 

2. CocTaBjieHne peifraHra okohomh- 
HeCKOH H OHepreTHHeCKOH 3(|)(j)eKTHB- 
HOCTH TeXHOJIOTHH, HCnOJIB3yeMBIX Rim 

ceTeii Hapyraoro ocBememw. 

TecTHpOBaHHio no^BepranHCB ejie- 
^yiomne bh^bi hctohhhkob ocBememni: 

1. UJupOKO npHMemieMBie b cerax 
HO CBeTHJIBHHKH 7KKY C HaTpHCBBIMH 
JiaMnaMH bbicokoto ^aBjieHHn fl,HaT, 
nBjunomneca Ha ccto/jhihhhhh Reub 
CaMBIMH paCnpOCTpaHeHHBIMH HCTOHHH- 
KaMH Hapymioro ocBememra, BBujxy hx 

BBICOKOH CBeTOBOH OT^aHH H HCBBICOKOH 
CTOHMOCTH. 

2. CBeTHJIBHHKH 7KKY C HaTpHeBBI- 
mh JiaMnaMH bbicokoto ^aBjieHHn ,ZJHaT 
c 3JieKTpOHHBiMH nycKOperyjiHpyiOHiH- 
MH yCTpOHCTBaMH (3HPA). 

3. CBeTHJIBHHKH Y CO CBeTO£HO£- 
HBIMH MaTpHI^aMH. 

4. CBeTHJIBHHKH C HH^yKIJHOHHBIMH 
JiaMnaMH, OTjiHnaiomHxcii ot o6bikho- 
BeHHBix ra30pa3pa^HBix JiaMn 6e33JieK- 
TpO^HBIM enoeodOM 3a}KHraHH« AyrH, 
HTO AOJHKHO 3HaHHTeJIBHO yBeJIHHHTB 

epoK ejiy)K6Bi (^o 100000 naeoB). 

^jih TecTHpOBaHHn ynacTKOM Ha- 
py)KHoro ocBememra r. Eejiropo/ja 6 bijih 
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npe^ji05KeHBi neTBipe (jjH^epa HO e He- 
60JIBHIHM KOJIHHeCTBOM CBeTHJIBHHKOB 
(7-9), KOTOpBie njiaHHpOBajiHCB no# pe- 
KOHCTpy KH,HK) I 

1. On^ep ^BOpOBoro ocBememra no 
yji. Ca^OBan, 1026 (ot Tn-250) e 10 CBe- 

THJIBHHKaMH 

(6bijio ycTaHOBjieHO 9 cb6thjibhhkob 
^CKY-66 e JiaMnaMH J\ HaT - OSRAM 70 
Bt c OnPA). 

2 . On^ep ^BOpOBoro ocBememra no 
yji. Ty6KHHa, 25 (ot TH-524) c 7 CBe- 

THJIBHHKaMH (6bIJIO 

ycTaHOBjieHO 7 cbcthjibhhkob J\K Y- 
98-110 eo CBeTO^HO^aMH 110 Bt). 

3. On/jep ^BOpOBoro ocBemeroni 
no np. CjiaBBi, 129 (ot TTI-543) c 13 
CBeTHjiBHHKaMH (6bijio ycTaHOBjieHO 
13 CBeTHJIBHHKOB 7KKY-66 c JiaMnaMH 
^HaT - OSRAM 70 Bt c 3/ MarHHTHBiMH 

^pocceji^MH). 

4. On^ep yjiHHHoro ocBememra no 
npoe3fly ot yji. BaTyTHHa #o ydoiiHoro 
ijexa OOO «^CHBie 3opn» (ot TO-70) c 

8 CBeTHjiBHHKaMH (6bIJIO ycTaHOBjieHO 8 
CBeTHJIBHHKOB YML-ZD 01c HHflyKIJH- 
ohhbimh JiaMnaMH 80 Bt). 

Bee TecrapyeMBie (jm^epa #o Hana- 
jia TecTHpOBaHHa 6bijih no^KjnoneHBi k 
aBT0MaTH3Hp0BaHH0H CHCTeMe ynpaBjie- 
hhh yjiHHHBiM ocBememieM (ACYYO) 
«TeJIHOC» B03M05KH0CTH CH^THa 

Heodxo^HMBix napaMeTpOB - noTpe6jni- 
eMOH aKTHBHOH H peaKTHBHOH 3JieKTpO- 
3HepTHH, nOTpedjiaeMOH aKTHBHOH H 
peaKTHBHOH MOIUHOCTH, MTHOBeHHBIX 


3HaneHHH tokob h Hanp«}KeHHH, a TaK5Ke 
3HaneHHa cosij). 

Ha Bcex (jjn^epax 6 bijih #o Hanajia 
TeCTHpOBaHH^ yCTaHOBJieHBI CBeTHJIB- 
HHKH c JiaMnaMH ,ZJPJI (ot 125 #o 400 
Bt). noTpedjieHHe 3 jieKTpo 3 HeprHH CBe- 
THjiBHHKaMH h cpeAHaa noTpe 6 jraeMan 
MOmHOCTB RO peKOHCTpyKI^HH BH^HO H3 
Tadji. 1 

nocjie peKOHCTpyKI^HH (j)H£epOB - 
3aMeHBi CTapBix cb6thjibhhkob c JiaM- 
naMH ^PJI - noTpedjieHHe ^H^epOB 
3HaHHTeJIBHO yMeHBHIHJIOCB, HTO BH£HO 

H3 Ta6ji.2 

KaK bh^ho, nocjie peKOHCTpyKi^HH 
^H^epOB h 3aMeHBi JiaMn ,I(PJI Ha 60- 
jiee 34)$eKTHBHBie (fl,HaT, cbcto^hoa- 

HBie H HH^yKIJHOHHBie) cymecTBeHHO 
(b 2-3 pa3a) chh3hjiocb noTpe6jiaeMan 
^HflepaMH HO moiuhoctb. Hto KaeaeT- 
C a ypOBM OCBemeHHOCTH, TO, COTJiaCHO 
npoTOKOJiaM H3MepeHH«, TpedoBaHHn 

Cn52. 13330.2011 k epe^Heii ocBemeH- 
hocth BBinojiHiiioTcii Ha Bcex i^H^epax. 
BbIBOA no 3TOH HaCTH OTHeTa 0£H03Ha- 
neH: 3aMeHa b ycTaHOBKax Hapy>KHoro 
ocBemeHHn JiaMn fl,PJI Ha jno6Bie ^py- 
THe BBIC0K034)4)eKTHBHBie HCTOHHHKH 

CBeTa (AHaT, CBeTOAHO^HBie h HH^yK- 
H,HOHHBie) npHBO^HT K 3HaHHTeJIBHOMy 
(b 2-3 pa3a) eoKpameHHio noTpedjieHHn 
3JieKTp03HepTHH. 

Cjie^yiOmHM 3TanOM TeCTHpOBaHHH 
6 bijio ycTaHOBjieHHe HaHdojiee 3(J)(J)eK- 

THBHBIX (C TOHKH 3peHHH CBeTOBOH OT- 
^ann, epOKa OKynaeMOCTH, «ctohmocth 
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Ta6ji. 1. 


IIoTpeSjieHHe 3JieKTpo3Heprim CBerajibHUKaMH h cpeaHnn noTpeSjineMan MOipHOCTb 30 peKOHCTpyKUHH ^H^epoB HO 


aTa 3aMepa 

On^ep HO (N° 
TO) 

HoTpeOjifleMaa aKTHBHaa 
3jieKTpo3HeprH« 3a Bpeivni 
ropeHHa, kBt*h 

MonjHOCTb 
(J)a3ti A, kBt 

Moiijhoctb 

(J)a3Bi B, 
kBt 

MomHOCTB 
(J)a3Bi C, kBt 

CyMMapHaa 

MOIIJHOCTB 

4)n^epa, 

kBt 

27.05.2012 

Tn-70 

5,056 

1,031 

0,502 

0,68 

2,213 

28.05.2012 

4,878 

1,036 

0,495 

0,738 

2,269 

29.05.2012 

4,596 

1,004 

0,506 

0,789 

2,299 

30.05.2012 

4,77 

0,997 

0,503 

0,764 

2,264 

27.05.2012 

Tn-250 

17,672 

2,407 

0 

0 

2,407 

28.05.2012 

17,005 

2,373 

0 

0 

2,373 

29.05.2012 

17,201 

2,435 

0 

0 

2,435 

30.05.2012 

17,493 

2,467 

0 

0 

2,467 

27.05.2012 

Tn-524 

10,838 

1,452 

0 

0 

1,452 

28.05.2012 

10,539 

1,448 

0 

0 

1,448 

29.05.2012 

10,366 

1,449 

0 

0 

1,449 

30.05.2012 

10,636 

1,476 

0 

0 

1,476 

27.05.2012 

Tn-543 

29,81 

4,096 

0 

0 

4,096 

28.05.2012 

29,019 

4,082 

0 

0 

4,082 

29.05.2012 

28,77 

4,124 

0 

0 

4,124 

30.05.2012 

29,139 

4,147 

0 

0 

4,147 


Ta6ji. 2. 


noTpeSjiemie 3JieKTpo3Heprmi CBeiiuibiuikaMii h cpe/jHHH noTpeSjiaeMaH MOipHOCTb 
nocjie peKOHCTpyKUHH (|)iuepoB HO 


,3,ara 3aMepa 

0H#ep HO 
(JNfo TO) 

noTpe6jraeMafl 
aKTHBHaa 
3JieKTp03HeprH5I 
3a BpeMfl ropemm, 
kBt*h 

MomHOCTB 
(J)a3Bi A, kBt 

MomHOCTB 
(J)a3Bi B, kBt 

MomHOCTB 
(j)a3Bi C, kBt 

CyMMapHaa 

MonmocTB (jm^epa, 

kBt 

02.06.2012 

Tn-70 

1,502 

0,272 

0,179 

0,266 

0,717 

03.06.2012 

1,355 

0,27 

0,177 

0,264 

0,711 

04.06.2012 

1,712 

0,271 

0,178 

0,264 

0,713 

05.06.2012 

1,532 

0,271 

0,178 

0,265 

0,714 

11.06.2012 

Tn-250 

4,289 

0,6 

0 

0 

0,6 

12.06.2012 

4,231 

0,604 

0 

0 

0,604 

13.06.2012 

4,238 

0,607 

0 

0 

0,607 

14.06.2012 

4,235 

0,609 

0 

0 

0,609 

02.06.2012 

Tn-524 

6,142 

0,857 

0 

0 

0,857 

03.06.2012 

5,975 

0,861 

0 

0 

0,861 

04.06.2012 

6,402 

0,86 

0 

0 

0,86 

05.06.2012 

6,176 

0,859 

0 

0 

0,859 

02.06.2012 

Tn-543 

10,36 

1,478 

0 

0 

1,478 

03.06.2012 

9,96 

1,468 

0 

0 

1,468 

04.06.2012 

10,449 

1,437 

0 

0 

1,437 

05.06.2012 

10,05 

1,430 

0 

0 

1,430 
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I 51 I4H GHHbtH CBSTH/IbHHK 


I CHtlTH J1 b H M K WKV-fifjC 3flPA 


1 CHffTUWHO^HhlM J1 b H H K 


CBCTOBaH OTAO^a {/ik/Bt) 


flwarpaMMa 1. 


CpaBHHTejibHan xapaKTepwcTHKa ceeTOBoii OT^aHH 
TeCTHpyeMbIX CBeTHJIbHHKOB 


0,44 



I MHflyKL^MDHHLIM C BG T M/1 b HHK 

I csetM/u>HHK jkky -66 c 3HPA 

■ CS^TOAHOflHblMCe^TimbHMK 


paBHOiwepnocTb pacnpefl&neHMH oc bchch hoctu 


flnarpaMMa 2. 

CpaBHHTejibHaa xapaKTepwcTHKa paBHOMepHOcm pacnpeaejieHHH 
OCBeipeHHOCTH TeCTHpyeMbIX CBeTIIJlbHHKOB 


OH y Bcex CBeTHJIbHHKOB 3HaHHTeJIbHO 

jiynnie, neM Tpe 6 yeT CII 52 . 13330.20 11 
( 0 , 1 - 0 , 25 ). 

KpoMe TecTHpoBaHHH b peajibHbix 
yCJIOBHHX, npOBOAHJIOCb TeCTHpOBa- 
HHe CBeTHJIbHHKOB Ha 6a3e jia6opa- 
TOpHH 3HepreTHHeCKOTO HHCTHTyTa 
BrTY hm. IIlyxoBa. J\jik H3MepeHHH 
6buia npe^ocTaBjicHa ayuHTOpHu pa3- 
MepOM 10 m x 6 m b no^BajibHOM noMe- 
meHHH, He HMeioman ecTecTBeHHoro 
ocBememra. TecrapyeMbie CBeTHjibHH- 
kh paenojiarajiHCb BepTHKajibHO, npn- 
MepHO no TOpH30HTaJIbHOH OCH CTCHbl. 
PaCCTOUHHe MOK^y CBeTHJIbHHKOM H 
noBepxHOCTbio, Ha KOTOpoii npOH3- 
BO^HJIHCb 3aMepbI OCBemeHHOCTH, 
eocTaBjiajio 9,4 m. Pa3Mep npoTHBO- 
noji05KHoii CTeHbi 3.2 m x 5 m. 3aMepbi 
OCBemeHHOCTH npOH3BO^HJIHCb B 9-TH 
TOHKax (PneyHOK 1). 

no pe3yjibTaraM 3aMepOB nocTpOHM 
unarpaMMbi cbctoboh OT^ann (^narpaM- 
Ma 3 ) h paBHOMepHOCTH paenpenejieHHn 
OCBemeHHOCTH (unarpaMMa 4 ) Teerapy- 

eMblX CBeTHJIbHHKOB. 


5KH3HCHHOTO IlHKJia»), a TaK5Ke KOMcjiop- 
THOTHblX no BOCnpHOTHIO (nO ^aHHblM 
Cy6beKTHBHOH OH,eHKH CneilHaJIHCTOB, 
npOBO^HBHIHX TeCTHpOBaHHe) HCTOH- 
HHKOB CBeTa Cpe^H CBeTOAHO^HblX, HH- 
HyKI],HOHHbIX H HaTpHCBblX jiaMn. no- 
CKOJibKy TecrapyeMbie (jm^epa hmcjih 
coBepmeHHO pa3Hyio KOHtjmrypaimio, 
pa3JiHHHbie BbieoTbi no/meca CBerajib- 
HHKOB, pa3JIHHHbie paCCTOUHHH MOK^y 
OnOpaMH, B TeCTHpOBaHHH HCnOJIb30Ba- 
Hbi ejie^yiomHe AonymeHHn h ^opaeneT- 



PhC. 1. TeCTHpOBaHHe CBeTHJIbHHKOB B Jia6opaTOpHbIX yCJlOBHHX 


flnarpaMMa 3 



Hbie napaMeTpbi npn oiiemce 3(j)(|)eKTHB- 
HOCTH OCBeTHTeJIbHbIX yCTaHOBOK. 

no pe 3 yjibTaTaM npoBe/ieHHbix 3a- 
MepOB , hx o6pa6oTKH, a TaK5Ke o6pa- 
6 otkh H 3MepeHHH ACWO «rejiHoe» 
6buia nocTpoeHa ^narpaMMa, noKa3biBa- 
mman epaBHHTejibHyio xapaKTepHCTHKy 
no ocHOBHOMy napaMeTpy 3Hepro3(j)- 
(J)eKTHBHOCTH - CBCTOBOH OT^aHH (OCBC- 
meHHOCTb B35rra no nepeeneTy k bbicotc 
no/meca 9 m). 

Kax bh^ho H 3 AiiarpaMMbi, Han6o- 


Jiee 3KOHOMHHHBIMH HBJI5IIOTC5I HaTpHC- 

Bbie jiaMnbi bbicokoto jjaBjieHHn ,ZJHaT, 
npHMeHneMbie e 3JieKTpOHHbiM nycKO- 
peryjinpyiomHM annapaTOM ( 3 nPA). 
Cjie^yeT oeo6o otmcthtb 3HanHTejibHoe 
nOBbIHieHHe 3HCpT03(})(j)eKTHBHOCTH Ha- 
TpneBbix JiaMn fl,HaT npn 3aMeHe 3JieK- 
TpoMarHHTHbix nPA (t.h. /jpoccejieii) Ha 
3jieKTpoHHbie nPA. 

Bto KacaeTcn Taxoro napaMeTpa, KaK 
paBHOMepHOCTb OCBemeHHOCTH (npH- 
BGjxen b ^narpaMMe 3), to npn He3Ha- 
HHTejibHOM pa36poce stoto napaMeTpa 


Kax bh^hm, Han 6 ojiee 3 (]i(})eKTHB- 
hbim (c tohkh 3 peHHn noTpeOjieHHn 
3 JieKTp 03 HepTHH) HBJIHeTCH CBCTHJIb- 

hhk c jiaMnoii fl,HaT c 3 nPA, 3 tot yKe 
CBeTHjibHHK oOjia^aeT h caMoii paBHO- 
MepHoii xapaKTepHCTHKoii pacnpe^ejie- 
HHH TOpH 30 HTaJIbHOH OCBemeHHOCTH. K 
oneBHUHbiM He^ocTaTKaM JiaMn R HaT 
cjie^yeT othccth mniTejibHbiH nepHO# 
Bbixo^a Ha pa 6 oHHH pokhm ( 100 % Mom- 
hocth) - 10 MHHyT. J\jm Bbixona Ha MaK- 
CHMaJIbHblH paOOHHH pOKHM CBCTOAH- 
O^HblX CBeTHJIbHHKOB H CBeTHJIbHHKOB 
c HHnyKH,HOHHbiMH jiaMnaMH Tpe 6 yeTca 
HeCKOJIbKO ^eCUTKOB eeKyH^. 

no pe3yjibTaTaM TecTHpoBamra 
mo}kho c^ejiaTb cjie^yioiime Bbmo^bi: 

B HacTonmee BpeMn HaH6ojiee 3 (j)- 
(jieKTHBHblMH (KaK SHepTCTHHCCKH, TaK H 
3 KOHOMHHCCKH) HBJI 5 IIOTC 5 I CBCTHJIbHHKH 
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flnarpaMMa 4. 



c HaTpueBbiMH JiaMnaMH bbicokoto /jaB- 
JieHHH fl,HaT H HHflyKIJHOHHBIMH JiaMna- 
MH (HMeiOT npaKTHHeCKH O^HHaKOBBie 
HHTerpnpOBaHHBie noKa3aTejin). O/jHa- 
ko, b MecTax, Tpedyiomnx xopomen ijBe- 
Tonepe^ann (c tohkh 3peHHn 6e3onac- 
hocth - ocBememie aBTOMarncTpajien 
hjih c tohkh 3peHHn apxHTeKTypHoro 
AH3anHa - no^CBeTKa 3AaHnn, coopy)Ke- 
hhh n T.n.) i^ejiecoo6pa3HO npnMeHeHne 
CBeTHJIBHHKOB C HH^yKI^HOHHBIMH JiaM- 
naMH, TeM 6ojiee, hto onBiT 3Kcnjiyara- 

I],HH HH^yKI^HOHHBIX HCTOHHHKOB CBeTa 
B ^KOBJieBCKOM P3C (r. CTpOHTeJIB) 
BecBMa noji05KHTejieH. npnMeHeHne 
jiaMn fl,HaT coBepmeHHO onpaB/jaHO b 


Tex MecTax, r^e ecTB TpedoBamra tojibko 
k o6men ocBemeHHOCTH h k ee paBHO- 
MepHOCTH. 

Heo6xo^HMO bo bhobb ycTaHaB- 
jiHBaeMBix CBeTHjiBHHKax c JiaMnaMH 
fl,HaT npHMeHUTB 3JieKTpOHHBie nycKO- 
peryjinpyiomHe ycTponcTBa. EJejiecoo- 
6pa3HO T 2 LKHKQ (0C06eHH0 npH BBIXO^e 
H3 CTpOa) 3aMeHHTB 3JieKTpOMarHHTHBie 
nPA Ha 3JieKTpOHHBie. 

BBH^y 3HanHTejiBHoro pa36poca 
napaMeTpOB CBeTO^HO^HBix CBerajiB- 
hhkob no ijeHe (pa3Jinnne #o 2-3 pa3), 
epoxy cjiy»c6Bi (ro nojiyTOpa pa3 ) h no 
OHepreTHnecKHM xapaKTepncTHKaM (b 
nepByio onepe^B cbctoboh OT^ane) He- 


o6xO£HMO npO£OJI5KHTB HX TeCTHpOBa- 
HHe, HCnOJIB3ya CBeTHJIBHHKH pa3 JIHH- 
hbix, b nepByio onepe/jB 3apeKOMeHflo- 
BaBinnx ce6n Ha pBiHKe CBeTOTexHHKH, 
npOH3BO^HTejien. 
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essence of Tiling my friendsU 
is net flaw you perceive them ... 
but how you understand what I am saying 
a beat these things... 


V. Simonov 
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Phc. 1. CxeMa npoaojibHoro OTrada 


eH H3#aBHa BBipamHBaeTcn b Yxpa- 
HHe. BonoKHa jiBHa - sxojiorHHeexH 
HHCTOe CEIpBe £JHI pa3JIHHHBIX OTpaCJieH 
npoMBimneHHOCTH. BBipanjHBaHHe h 
nepepadoTxa 3Toro CBipBn He yxy^maeT 

3K0JI0THHeCK0H CHTyaifHH, HTO OHCHB 
Ba5KHO Ha COBpeMeHHOM 3Tane pa3BHTHH 
HenoBeuecTBa. npo^yxifun jiBHOBO^CTBa 
npHHOCHT dojiBinyio nonB3y; HcnojiB3y- 
iotch Kax bojiokho h ceMeHa, Tax H OTXO- 
£BI. JlBH5IHOe BOJIOKHO HBJIHeTCH CBIpBCM 
£JHI H3TOTOBJieHHR 6 bitobbix h TexHHue- 
CKHX TKaHeil BBIC0K0H npOHHOCTH. H3 
ceMHH nojiyuaiOT Maejio, KOTOpoe hb- 
jineTCn peHHBiM CBipBeM ^jhi nnmeBOH 
npOMBimjieHHOCTH h HcnojiB3yeTCR jfjia 
TexHHuecKHx uejieii (jtJiR H3roTOBjie- 
HHH OJIH(j)BI, MaCJI^HBIX KpaCOK, JiaKOB). 
I^eHHOCTB JIBHUHOTO BOJIOKHa BBime BO- 
JIOKOH JfpyTHX BOJIOKHHCTBIX paCTeHHH 

- xjionxa, KOHonjiH, xeHaijja. JlBHUHBie 

TKaHH THTHeHHHHBI, yCTOHHHBBI K THH- 
eHHK), OHH 3aBOeBaJIH pBIHOK BO BCeM 
MHpe. H3 JIBHUHOH npIDKH TeKCTHJIBHaH 
npoMBimjieHHOCTB npOH3BO/prr: no- 

CTejiBHoe dejiBe, Rax ^jhi mupoxoro no- 
TpedjieHH^, Tax h eneipiajiH3HpoBaHHoe 
Ann dojiBHBix jiio^eH, npH Hcnojn>30Ba- 
hhh KOTOporo He odpa3yiOTca npojiox- 
HH. npH HCn0JIB30BaHHH TaKOTO dejiBn 
b opraHH3Me noBBimaeTCn co#ep5xaHHe 
HMMyHornodyjiHHa. TpHKOTa5KHoe dejiBe 
H3 JIBHHHBIX HHTCH, COTJiaCHO HayHHBIM 
^aHHBiM, odeeneuHBaeT npexpacHoe 
eaMOuyBCTBHe, yjiyumaeT coh. Cnop- 

THBHaH O/fOK^a H3 JIBHUHOK) BOJIOKHa 
hjih e ero ^odaBxoii HMeeT eaMBie bbi- 
COKHe THTHeHMUeCKHe CBOHCTBa. OdyBB 

- odeeneuHBaeT komiJjopt, oeodeHHO b 
} xapKyio norojty. Bee BBimeyxa3aHHBie 
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H 3 fleJIHH HBJUHOTCH nepcnexTHBHBiMH 
£JHI npOMBimjieHHOCTH, KOHKypeHTO- 
enoeodHBiMH xax Ha BHyrpeHHeM, Tax 
h Ha BHemHeM pBmxax. JleH, xax jiydn- 
Han xyjiBTypa, M 05 xeT pemHTB npodjieMy 
yjtajieHHa T 5 DxejiBix MeTajuiOB H 3 3 arpn 3 - 
HeHHBix nouB. Ero mojkho npHMemiTB 
B mHpOKOM eneXTpe dH 0 K 0 Mn 03 HTHHX 
MarepHajiOB. 

JleH-AOJiryHeif, nBjunomuHCn hc- 

TOHHHKOM IfeHHOrO BOJIOKHa, - paCTH- 
TeJIBHBIH MaTepHaJI, C KOTOpBIM B3aH- 
MO^eHCTByiOT padouHe opraHBi jiBHoy- 
dopOHHBIX MamHH H MaiHHH nepBHHHOH 
odpadOTKH JIBHUHOK) CBIpBU. Ot 3(J)(J)eK- 


THBHOCTH B3aHM0£eHCTBHH 3aBHCHT nO- 
xa3aTejiH xauecTBa jibhahoid BOJIOKHa. 
Taxon noxa3aTejiB, xax bbixoa juihhhoto 
BOJIOKHa 3axjiaABiBaeTCH hmchho Ha CTa- 
A HH ydopKH JiBHa. 

YuHTBrnan BBime exa3aHHoe, nccjie- 
^OBaHHn, HanpaBjieHHBie Ha H3yueHHe 
3aK0H0MepH0CTeH B3aHM0£eHCTBH5I CTe- 
djieii JiBHa e padouHMH opraHaMH jibho- 
ydopOHHBIX KOMdailHOB, KOTOpBie HBJIH- 
iotch ochoboh ^jhi npoBe/jeHHn padoT, 
HanpaBjieHHBix Ha eoBepmeHCTBOBaHHe 
noejieAHHx, ecTB axiyajiBHBiMH h npe/j- 
CTaBjiaioT HayHHBiii HHTepee. 

U,ejiB ^aHHoii padoTBi - onueaTB 
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MaTeMaTHnecKH npoijecc B3aHMO#eH- 
CTBHH CTe6jIJI JIBHa C pa60HHM npyTKOM 
^ejiHTejia h bbihbhtb 3aBHCHMOCTB yrjia 
OTKjioHemifl CTe6jra ot napaMeTpoB #aH- 
Horo pa6onero opraHa jn>Hoy6opOHHoro 
KOM6aHHa. 

B KanecTBe Hccjie^yeMBix noKa3a- 
TeneH b pa6oTe onpmejiHM 3aKOHOMep- 
HOCTB H3MeHeHH5I Harpy3KH Ha £BH5Ky- 
mnecH npyTKH ^ejiHTejieH bo BpeMH hx 
B 03£eiiCTBH5i Ha CTe6jiH jiBHa, KOTOpBie 
OHH HaKJIOHHIOT. 

IlycTB ^eJiMTejiB c npyncaMH 1 h 
2 £BH5KeTCH BJieBO H B03,H,eHCTByH Ha 
CTe6ejiB OK x ^aBHT Ha Hero c chjioh 
P. CTe6ejiB 3aKpenjieH b noHBe b tohkc 
O, a npyroK ^eHCTByeT Ha Hero b toh- 
xe K x . CoraacHO jiHTeparypHBiM ^bhbim 
[1] CHjia P ^encTByeT b hjiockocth, co- 
Bna/jaiomeH c jihhch OK x h otkjiohch- 
HOH OT HOpMaJIH K 3TOH JIHHHH Ha yrOJI 
(p TpeHHH npynca o CTe6ejn>. CTe6ejiB 
OK x -KpaHHHH, ero ocHOBa Haxo^HTCH 
B BepTHKaJIBHOH njIOCKOCTH CHMMeTpHH 

^ejiHTejia. Ha pnc. 2 noKa3aHBi bh;j Ha 
CTe6ejiB CBepxy h c3a£H. B noji05KeHHH 
OK x CTe6ejiB OTKHOHeH ot BepTHKajiH 
Ha yroji <J , paBHBin 90° - 0 , me (9 
- yroji HaKjiOHa CTe6jin k noBepxHOCTH 
nojin. (pnc.2). 

nocjie nepeMememra AejiHTejra Ha 
6ecKOHeHHO MajiBiH nyTB dx (pnc.2, b 
h r) no a . AencTBHeM chjibi P + dP cTe- 
6ejiB, KOTOpBiii mbi paccMaTpHBaeM, 3a- 
HMeT nojio)KeHHe OK 2 , npn 3 tom yroji 
<j pacTeT tslkhkq Ha 6ecKOHenHO Majiyio 
BejiHHHHy dcr . Quia P {P + dP), ^eii- 
CTBya Ha CTe6ejiB, eo3#aeT momcht, CTpe- 
MumHHCn npeo^ojieTB conpoTHBjieHHe 
OTrn6y (H3rn6y). 

3aBHCHMOCTB MOMCHTa M CO- 

U32 

npoTHBjieHHn CTe6jin OTrn6y ot yrjia 
G ycTaHOBjieHa 3KcnepHMeHTajiB- 
hbim nyTeM [2, CTOp. 160-170] h npm- 
CTaBjieHa Ha pne.3. KpHByio A.B. 

, xapaKTepH3HpyK>myK> otot npoijecc 
mo5kho annpOKCHMHpOBaTB ^yHKi^Hen 
M — ayfa , me a - K03(|)(j)HipieHT, ko- 
TopBiii onpeflejineTCH b npoijeeee o6pa- 
6 oTKH 3KCnepHMeHTaJIBHBIX KpHBBIX. Ha 
pHC.3 npe^CTaBJICHBI TpH 3aBHCHMOCTH: 
3aBHCHMOCTB 1 HCnOJIB3yeTCH npH yCJIO- 
bhh, hto Ha npyTKe pacnoji05KeH o^hh 
cjioh CTe6jieH, 2 - ecjin Ha npyTKe pac- 
nono5KeHBi ^Ba cjioh CTe6jieii, 3 - TpH. 
YnHTBIBaH TO, HTO MOMeHTBI CHJIBI P 
HJIH P + dP OTHOCHTeJIBHO TOHKH O 
npeoAOJieBaiOT momchtbi eonpOTHBjie- 



Phc. 2. PacnojioaceHHe /jejiHTejin HanajibHoe ( a ) h nocjie nepeMemeHHH Ha 
nyTb A[A 2 = dx (<?) n nojiO/kemie CTeSjien, KOTopwe HaKjiOHHiOTCH BHanajie 
( 6 ) h nocjie nepeMemeHHH ^ejiHTejieil Ha nyTb dx (e); H3o6paHceHne 
TpeyrojibHHKa A 2 A[A ! 1 b yBejinneHHOM bh^c (d): 1 - jieBbin npyTOK aejiHTejin, 
2 - npaBbiii npyTOK ^ejiHTejin. 


™ M u „ H M ux + dM me , me dM ux 

- 6eCKOHeHHO MaJIBIH npHpOCT MOMeH- 
Ta M U32 , M05KH0 3anHCaTB paBeHCTBO 

PI = M U32 = ajcr me / -paecTOH- 

HHe OK y 

npH yCJIOBHH fleHCTBHH 

chjibi P + dP 6y#eM hmctb 

(P + dP)l = M mz + dM mz = aA<y+ad( -Jcr) 

. H3 npHBe^eHHBix paBeHCTB (npn yejio- 
BHH, HTO OT nepBOTO OTHHMCM BTOpOe) 

cjieAyeT, hto UP = dM 32 = a , ot- 

2 cP 

xy^a HMeeM: 


IdP — —dcr = 0 . (1) 

2(7 

YHHTBIBaH, HTO BCJIHHHHa / H3MC- 
HneTCH b He3HaHHTejiBHBix rpaHHi^ax, 
ypaBHeHHe(l) npe^CTaBjineT co 6 oh 
AH(f)(j)epeHi^HajiBHoe ypaBHeHHe abh- 
}KeHHH CTe6jieii no no^BH5KHOH KpOMKe 
^ejiHTejiH. npejjcTaBHM ero ejie^yiomHM 
o6pa30M: 



Phc. 3. 3aBHCHMOCTb M u32 ot yrjia G 
b HanajibHbiH momcht: A X B X - ajih 
oahoto CTeSjin, A 2 B 2 - abohx, A 3 B 3 

- TpOHX. 


do 

~dP 


- 2 1 *= 0 


( 2 ) 


Peman 3 to ^H^^epeHi^najiBHoe 
ypaBHeHHe nepBoro nopn^Ka e nocTO- 
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HHHBIM K03(|)(j)HipieHT0M, Onpe^eJIKM 

3aBHCHMOCTt yraa a HaKjioHa CTedjin 

OT CHJIBI P, £JIHHBI / H noica3aTejHi a, KO- 
topbih xapaKTepH3HpyeT CBOHCTBa CTe- 
6 jieii conpOTHBjiaTBca OTTH 6 y. 

YrOJI C 3aBHCHT OT £JIHHBI nyTH X 

^ejiHTejia. ^jia onpe^ejieHHa stoto yraa 
cr paccMOTpHM CHanajia TpeyrojiBHHK 
AAA (pHC.2, d). B 3tom TpeyrojiBHHKe 
yron AAA paBeH /?, yroji AAA pa- 
BeH 90° (p 6jiaro^apa TOMy, hto jihhhh 
A A napajuiejiBHa jihhhh flencTBrni 
chjibi P (pne.2, a), a yroji A 2 A 2 A X pa- 
BeH 1 80 °- p — (90°— (p )=90 °-(p -cp). 

IIpHMeHHB TeopeMy CHHycoB, 3anHineM 
ejie^yiomee ypaBHeHHe: 


AA 


AA 


sin [ 90 - (/? - cp)] sin P 

YHHTBiBaa, hto AA — dx , nojiy- 

sin P 


AA=- 


-dx. (3) 


cos^P~(p ) 

C ApyrOH CTOpOHBI, H3 pHC.2, 

6 , e, a cjie^yeT, hto 


AA =(OK)(a + da)-(OK)a*ldo, me 

/ « OK « OK- H3 npHBe^eHHoro paBeH- 
CTBa h (JjopMyjiBi (3) cjieAyeT, hto 



E h, it »crni I ccii Idn t Find j pi jer 
few n story .lbDut Elhf invention 
pF a Liglwtnififc rwi in this rnsip 
literary work of my li It, , , y 


Internationa I Academy 

of Scie nce and Higher Education 


Idea by - B,Zbytni£or 
Illustrator - Y. Simonov 


da « 


dx sin P 
l cos[P~(p) 


(4) 


HHTerpnpya jieByio h npaByio nacTH 
3 toto paBeHCTBa, npH a , H3Memno- 
mHMCH OT 0 £0 a , H X, KOTOpBIH H3MC- 
HaeTcn ot 0 £0 x, Haii^eM: 

x sin P 

a= i — (5) 

/ cosyP~(p J 

IIoACTaBHM 3 HaneHH 5 i Jcr h cr co- 
rjiacHO (4) h (5) b ypaBHeHHe (2), nojiy- 
hhm ejie^yiomee ypaBHeHHe: 


dP_ 

dx 


a sin P 

21 cos(p-cp) 


( 6 ) 


IIojiyHHjiH Bropoe jfH(j)(t)epeHiiHajiBHoe 
ypaBHeHHe, onHCBiBaiomee pa6oiy jfejiHTe- 
jia, h CBJi3BiBaeT napaMeTpBi P f a, l, P i (p 
c ajihhoh nyTH x ABicKeroia ^enHTejia. 
PeniHM ypaBHeHHe (2) i (6). 

-- 21 

H3 (2) ejiejfyei; hto <j 2 da = — dP . Hh- 
a 

TerpHpya JieByio h npaByio uaera ^amio- 
ro ypaBHeHHa b HHTepBajie a ot 0 ao 


(T h b HHTepBajie Pot 0 ro P, Haxo^HM: 


, r 2 / 

2 v cr = — r , OTKy^a HMeeM: 
a 

f 7 V 


<J = 


Lp 

\a J 


(V) 


HHTerpnpyeM JieByio h npaByio na- 
cth ypaBHeHHn (4) b HHTepBajie P ot 0 
AoPhb HHTepBajie x ot 0 #o x, HMeeM: 


P = 


a 

T 

IP 


sin P 


AP-v). 


— .TaKHM 06 - 


pa30M pemeHHeM ypaBHeHHa (6) 6y^eT 
ejie/jyiomee BBipa^ceHne : 


P = 


sin P 
<s(j3-(p)_ 


( 8 ) 


H3 ypaBHeHHH (7) h (8) bh^ho, hto 
c yBejiHneHHeM chjibi P h ^jihhbi / yroji 
a OTrn 6 a CTe 6 jia, kotopbih no^BOAHTCn 
AejiHTejieM, yBejiHHHBaeTca b KBa^paTe, 
HTO COOTBeTCTByeT (j)H3HKe HBJieHH^; 
aHajiorHHHO c yBejiHneHHeM nyTH x abh- 
5KeHH« ^ejiHTejia h yMeHBineHHeM ^jih- 
hbi / CHjia P yBejiHHHBaeTCn, hto Taioxe 
COOTBeTCTByeT (j)H3HKe 3TOTO ^BJieHHa. 

BbIBOa. npH ^BH 5 KeHHH fleJIHTCJieH 


hx npyTKH nocToaHHO BCTpenaiOTca 
CTe6jIH JIBHa Ha KOTOpBie OHH bjihhiot 
T aKHM o6pa30M, HT06 bI HaKJIOHHTB CTe6- 
jih b HanpaBjieHHH Tepe6njiBHoro pynBn, 
a TaK5Ke b CTOpOHy £BH5KeHHa arperaTa. 
napaMeTpBi AeJiHTejien hco6xoahmo 
o6oCHOBBIBaTB C yneTOM 3aKOHOMepHO- 
CTeH HX B3aHMOfleHCTBHfl CO CTe6jI«MH, 
KOTOpBie onpe^ejieHBi b ^aHHOH pa6oTe. 
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Branch of science 

Dates 

Stage Event name 



JANUARY 

Educational sciences and 
Psychology 

19.01-26.01 

I 

Modem peculiarities of the identity formation and social adaptation in 
conditions of the liberal values crisis 

FEBRUARY 

Philology 

09.02-15.02 

I 

Theoretical and practical problems of language tools transformation in 
the context of the accelerated development of public relations 

Culturology, Physical culture and 
Sports, Art History, History and 
Philosophy 

09.02-15.02 

I 

Cultural and historical development of the society as the dynamic 
expression of the self-learning human existence 

MARCH 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine and 
Agricultural sciences 

10.03-15.03 

I 

Problems of fighting human and animal diseases in terms of the 
biosphere conditions deterioration 

Economics, Jurisprudence and 
Management, Sociology, Political 
and Military Sciences 

10.03-15.03 

I 

Social relations and conflicts in conditions of intensification of 
economic processes and dominance of liberal ideology 

APRIL 

Physics, Mathematics and 
Chemistry, Earth and Space Sciences 

06.04-12.04 

I 

Theoretical and applied problems of physical, mathematical and 
chemical sciences in the context of the social demand for the knowledge 
limits expansion 

Technical Science, Architecture and 
Construction 

06.04-12.04 

I 

Methods of effective science-based satisfaction of the increasing social 
needs in the field of engineering, constmction and architecture 

MAY 

Educational sciences and 
Psychology 

12.05-17.05 

II 

Influence of knowledge and public practice on the development of 
creative potential and personal success in life 

JUNE 

Philology 

08.06-13.06 

II 

Issues of preservation of originality and interference of national 
languages in conditions of globalized international life 

Culturology, Physical culture and 
Sports, Art History, History and 
Philosophy 

08.06-13.06 

II 

Human creativity phenomenon in ups and downs of the historical 
process 

JULY 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine and 
Agricultural sciences 

06.07-12.07 

II 

Innovative approaches in diagnostics and treatment of human and 
animal diseases caused by injuries, genetic and pathogenic factors 

Economics, Jurisprudence and 
Management, Sociology, Political 
and Military Sciences 

06.07-12.07 

II 

Value of the personality and collective interactions in the social progress 
ensuring process 

AUGUST 

Physics, Mathematics and 
Chemistry, Earth and Space Sciences 

04.08-10.08 

II 

Modem methods of studying matter and interaction of substances, as 
well as the subject-based relations modeling 

Technical Science, Architecture and 
Construction 

04.08-10.08 

II 

Solving problems of optimal combination of standards of quality, 
innovative technical solutions and comfort of operation when 
developing and producing devices and constmction objects 

SEPTEMBER 

Educational sciences and 
Psychology 

13.09-19.09 

III 

Harmonious personal development problem in relation to specificity of 
modem education and socialization processes 

OCTOBER 

Philology 

05.10-10.10 

III 

Trends of language cultures development through the prism of 
correlation between their communicative functions and cultural- 
historical significance 

Culturology, Physical culture and 
Sports, Art History, History and 
Philosophy 

05.10-10.10.10 

III 

Significance of personal self-expression and creative work in the course 
of formation of the society’s cultural potential 

NOVEMBER 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine and 
Agricultural sciences 

10.11-15.11 

III 

Modem methods of ensuring health and quality of human life through 
the prism of development of medicine and biological sciences 

Economics, Jurisprudence and 
Management, Sociology, Political 
and Military Sciences 

10.11-15.11 

III 

Correlation between humanity and pragmatism in target reference points 
of modem methods of public relations regulation 

DECEMBER 

Physics, Mathematics and 
Chemistry, Earth and Space Sciences 

07.12-13.12 

III 

Object-related and abstract techniques of studying spatio-temporal and 
stmctural characteristics of matter 

Technical Science, Architecture and 
Construction 

07.12-13.12 

III 

Current trends in development of innovations and implementation of 
them into the process of technical and constmction objects production 
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